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A big blast at the deepest point of the Culebra Cut. 
PERSONAL IMPRESSIONS OF THE PANAMA CANAL.—(See page 516.| 
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The purpose of this journal is to record accu- 
rately, simply, and interestingly, the world’s 
progress in scientific knowledge and industrial 
echievement. 


The Senate Committee’s Report on the 
“ Titanic.” 


HE Senate committee which investigated the 


Titanic” disaster is to be congratulated upon 


the judicial calmness and general fairness of 


its. report to Congress. In dealing with a disaster 


whieh has brought so much sorrow to so large a 


section of a community, it would have been natural 


for a note of bitterness to have crept into this official 
document. 

We had oceasion during the session of the commit- 
and tone of the ex 


tee to criticise the general drift 


amination as it was being conducted by the chairman, 


Senator Smith We felt that he was eliciting too 
many personal and unessential facts, and too little 
of that invaluable technical evidence upon which 


legislation and all future improve- 
must be based. We 
himself of the tech 
nical xdvicee and prompting which could easily be se- 


much of the future 
ments in construction of ships 
suggested that the Senator avail 


cured among the many naval experts available iu the 


Navy Department at Washington 
For the purpose of this inquiry, whose principal 
aim was te stimulate the general forward movement 


practically unsinkable passen 
took the 


effective step in the whole course of his investigation, 


for the construction of 


ger ships, Senator Smith wisest and most 


when he made a fwing trip from Washington, accom 


panied by the Chief Naval Constructor, Rear Admiral 
Watt. climbed down into the stoke hole of the 
Olympie” (an exact duplicate of the “Titanic’), ant 


there had a heart-to-heart talk with the leading stoker, 


who was in the forward boiler compartment of the 


when the 


Titank 
Under the 


iceberg ripped open her plating 

practical guidance of the Chief Construc 
able to grasp the 
defects of which the rapid 
Titanic” and beth he and 
the committee are to be congratulated upon the fact 


tor, Senater Smith was quickly 


construction to 


SAavent 


sinking of the was due, 


that. in the last two clauses of their recommendations, 


are included a set of clean-cut structural suggestions 
practically 


two 


which, if carried out, will render impos- 


another Titanic” disaster These recom- 


sible 
ample justification of the course 
Federal in- 


mendations alone are 


followed ty the Senate In commencing a 


vestigation of the disaster at the earliest possible 
moment 

The first recommendation is that: “All steel ocean 
and coastwise seagoing ships, carrying 100 or more 


passengers, should have a water-tight skin inboard of 
the outside pleating, extending not less than 10 per cent 
of the lead draft above the full-load waterline, either 
in the form of an inner shell or of longitudinal water- 
tight bulkheads, should 
from the forward collision bulkhead over not less than 
two-thirds of the length of the ship.” 

The second recommendation is that: “All steel ocean 


and this construction extend 


and coastwise seagoing ships carrying 100 or more 
passengers should have bulkheads se spaced, that any 
two adjacent compartments of the ship may be flooded 
without ing the floatability or stability of the 
ship. Water-tight transverse bulkheads should extend 
from side to side of the ship, attaching to the outside 
The bulkheads forward and abaft 


the machinery spaces should be continued water-tight 


destroy 


shell transverse 


vertically to the uppermost continuous structural deck. 
continuous structural deck 
Bulkheads within the limits of the 


less than 25 per 


The uppermost should be 
fitted water-tight. 
machinery spaces should extend not 
cent of the draft of the ship above the load waterline 
und should end at a water-tight deck. All water-tight 
bulkheads and decks should be proportioned to with- 
material permanent deflection, a water 
pressure equal to five feet more than the full height 
of the bulkhead. Bulkheads of dimensions or 


seantlings should be tested by being subjected to actual 


stand, without 
novel 


water pressure.” 


It is gratifying to the ScrentTiFic AMERICAN to note 


that the above safety requirements in the construction 


of ships are practically identical with those which 


were outlined in the article on the “Unsinkable Ship” 
which appeared in the Screntiric AMERICAN of May 11th. 
Although the other recommendations of the committee 


are, to our mind, secondary in importance to those 


having to do with structural safety, they are all to 


the point and cover fully the lessons which have been 


taught by this disaster. 


The committee recommends that unless there is early 


revision of the inspection laws of foreign countries 


along the lines suggested in its report, the existing 
reciprocal arrangement regarding the inspection cer- 
tificates of foreign countries be terminated, and that 
no vessel shall be licensed to carry passengers from 


ports of the United States until all regulations and 
requirements of the laws of the United States 
fully complied with. 

It is recommended that the statute be so revised as 
to definitely lifeboats to 
date every member of the crew: 
that not skilled 
in handling boats shall be assigned to every boat; and 


have 
been 
require sufficient accommo- 

passenger and every 
less than four members of the crew 
that these crews shall be drilled in lowering and row- 
month. It is 
further recommended that passengers and crew be as- 
lifeboats before sailing, the assignment of 
hoats and the shortest route from stateroom to boat to 


ing boats not less than twice in each 


signed to 


he posted in every stateroom. It is also recommended 
that every ocean steamship carrying 100 or more pas- 
sengers be required to carry two electric searchlights. 
finds, that this 
trophe makes glaringly apparent the necessity for the 
regulation of 


The committee furthermore, catas- 


radio-telegraphy. There should be an 
operator on duty at all times, and direct communica- 
tion should be provided either by telephone, voice tube 
room and the 
bridge, so that the operator shall not have to leave his 
station. interfer- 
ence of amateurs, and some source of auxiliary power 


or messenger between the wireless 


Legislation is suggested to prevent 


should be installed so as to insure the operation of 


the wireless plant until the wireless room is sub- 
merged 
The House Naval Appropriation Bill 
VERYONE who has any intelligent apprecia- 


tion of the naval situation will greatly regret 

the action of the House of Representatives in 
defeating an amendment -providing for the construc- 
tion of two new battleships. The amendment offered 
Roberts called for two battleships 
He stated that 
had a 


by Representative 
to cost not more than $6,000,000 each. 
Fifty-ninth 
been passed that did not make provision for fighting 
ships. He drew attention to the fact, of 


not since the Congress naval bill 
which the 
country at large is fully aware, that the policy of con- 
structing two battleships a year had not been adopted 
for the purpose of building up @ great navy, but merely 
with the object of maintaining the navy at its relative 
efficiency among the navies of the world. 

It is highly probable that when the matter comes up 
for discussion in the Senate, a bill will be passed au- 
thorizing the construction of these two first-class ships. 
In the meantime the House of Representatives will 
have time for serious reflection, during which if the 
time be employed to good purpose, the members who 
voted against the continuance of our naval policy will 
learn that they are thoroughly out of touch with the 
general sentiment of the people of the country on this 
most vital question. 
lieve it is of the great majority of the country’s tax- 
payers, that when the bill goes to conference, the two 


It is our earnest hope, as we be- 


houses will agree to maintain our very conservative and 
time-honored policy. The House adopted an amendment 
providing for the construction of two fuel ships to be 
constructed in government and for six 
torpedo-hoat destroyers, one tender to destroyers, four 


navy yards, 


submarines and one submarine tender. 


Shortcomings of Wireless at Sea 
HEN the first reports of the accident to 
the “Titanic” and the transfer of all her 
crew to the “Carpathia” 


and passengers 


reached the general public, it was thought that wire- 
less telegraphy had scored another great triumph like 
that at the time the “Republic” was sunk. 


Even when 


it was learned that the vessel was lost and that only 
a small part of her human cargo had been reseued, the 
praises of wireless telegraphy were still sung; for had 
“Carpathia” to the 


not the prompt response of the 
; resulted in the saving of many 


«. Q DPD. eall lives? 
But during the long days of suspense before the full 
details of the disaster brought in, there were 
many mutterings against the slow pace of the rescuing 


were 


vessel and the inadequate wireless equipment, which 
Many 
realized then for the first time how completely isolated 
might be upon the high seas. A 


eighty-five-mile radius on a_ six-inch 


could carry but eighty-five nautical miles. 


a passenger vessel 
cirele of school 
globe could nearly be covered by a pin head. It seems 


as though measures should be taken to require pas- 
senger wireless equipment with a 
range of several hundred miles at least. But the full 


measure of the failure of wireless telegraphy to meet 


vessels to carry a 


the crisis came out when it was shown that the steam- 
“Californian” within sight of the 
wreck, and yet heeded not its wireless signals because 
Had it not been for 
the amazing indifference or stupidity of the captain of 


ship Was actually 


its wireless operator was asleep. 
the “Californian” who failed to rouse his operator when 


no doubt all 
on board might have been saved, or at least a far larger 


he saw the rockets fired by the “Titanic,” 
number than was saved by the “Carpathia,” and the 
publie would have overlooked the weak feature of the 
system that prevails on the smaller passenger vessels 
of providing only one wireless telegraph operator. Of 
operator must 
and it is natural for him to use the hours after 10 P. 
M. when there are few messages circulated through the 
ether. Yet the hours of night are more dangerous 
than those of day, and the veriest tyro could see the 
importance of having the wireless equipment of a 
vessel in full working order and operation all night and 
throughout all the hours of thick weather. 

It is a pity that wireless telegraphy requires a spe- 


course, the wireless have some sleep, 


cial operator. If only a successful means of communi- 
cating speech instead of Morse signals could be devel- 
oped it, would be a very simple matter to proviae for 


the receipt and transmission of some 
member of the crew while the regular operator 
taking his rest. It is a pity too that Hertzian wave 
signals are so weak that a telephone receiver must be 
employed to detect them. With such weak signals, it 
is evident that any signaling apparatus which 
serve as a call for the operator in time of danger 
would have to be so extremely delicate as not to be 


reliable under all circumstances. 


messages by 


was 


could 


It seems inevitable then that in order to secure per- 
fect safety at sea, every vessel must be supplied with 
at least two operators, so that one man will be on duty 
all the time. This is a requirement that 
dently overlooked completely in the recent Government 


was evi- 


regulations requiring all vessels carrying over fifty per- 
sons to be equipped with wireless telegraph apparatus. 
In the report of the Senate committee that investigated 
the loss of the “Titanic” the necessity for regulating 
radio-telegraphy is emphasized in the recommendation 
that “there must be an operator on duty at all times 
day and night to insure the immediate receipt of calls 
of distress, warning or other such ealls.” It also ree 
that 
munication either by telephone, tube or messenger be- 


ommended there be some means of direct com- 
tween the wireless room and the bridge, so that the 
If these 
recommendations are carried out, and it be made com- 


operator will not have to leave his station. 


pulsory for all vessels to carry two operators, no doubt 
a heavy expense will be laid on the steamship com- 
panies, but surely we do not need another 
like that of the “Titanic” to 
portance of such a measure, 


‘atastrophe 
demonstrate the im- 


Travel at sea has been so safe that until now very 
little thought has given to the actual dangers 
which might be circumvented hy wireless telegraphy. 
But now there is no doubt that action will speedily 
weak features of the 
system. The Senate committee points to the necessity 
of providing some source of auxiliary power, either 
storage batteries or oil engines, to insure the operation 


been 


be taken to overcome all the 


of the wireless apparatus until the wireless room is 
submerged. Attention is also brought to the necessity 
for definite legislation to prevent interference by ama- 
teurs and to secure secrecy of radiograms or wireless 
Another point brought out by the Senate 
investigating committee has to do with the handling of 
messages by the wireless operator on the “Carpathia.” 


messages. 


The committee does not believe that “proper vigilance” 
was exercised and points to the fact that the precedent 
set by the operator of the ’ in selling his 
story may have had some effect on the “Carpathia’s” 
operator. However that may be, wireless telegraph 
operators should certainly be prohibited from selling 
information. The work of the Senate committee has 
thorough and its recommendations are 

There is no doubt that a great improve- 
ment over the lax conditions that have prevailed in the 
past will speedily follow. 


Republic 


been very 


conservative. 
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Electricity 

Reclaination of Worn-out Machinery by Electric 
Welding.—Electric welding of unusual interest has 
recently been accomplished by a New York city electric 
street railway company, using a portable welding plant to 
reclaim from the serap heap motor shells, oil cups, axles, 
and gear cases. Although many of these parts were very 
“far zone” ingenious work made them all good for another 
term of usefulness. Both the carbon are and the metallic 
are were used, with currents of 300 amperes and over, 
at about 119 volts. 

New Electrostatic Voltmeter ior Very High Pressures. 

-A new instrument for the direct measurement of high 
electromotive forees (up to 150,000 volts) without the 
use of condensers has been constructed. This voltmeter 
has a uniform seale from aout 30 per cent of its total 
deflection to the end of the seale. Oil is employed as the 
dielectric, with the advantage that the attractive force 
is greater in oil than in air on account of the high dielec- 
tric constant of the former. Oil, moreover, has a greater 
disruptive strength, and affords protection against dis- 
turbuuces due to atmospheric influences. 

Influence of Alloy on Electrical Conductivity.—The 
influence on the conductivity of metals of change of 
temperature, or of admixture of other metals, was 
emphasized in a recent discussion of electric conduction. 
The conductivity of pure metals increases with falling 
temperature at approximately the same rate for all 
the metals, and the presence of certain impurities in 
copper and iron even in very small amounts, affects 
their properties to a very great extent. Thus, 
tenth of one per cent of arsenic reduces the conductivity 
of copper by 30 per cent. 

The Production of Automobile Magnetos.—In a note 
published in La Nature we read that in Europe the 
great majority of magnetos for automobiles are made 
in Germany, which shows an annual production of 
250,000 to 300,000, giving occupation to from 4,000 to 
5,000 workmen, and representing a value of $8,000,000. 
France, in spite of its highly developed automobile 
industry, produces only 15,000 magnetos, quite an 
insufficient number for the home consumption, which 
amounts to 70,000 ignition apparatus. There are 
imported every year 55,000 magnetos into France from 
Germany. 

Working on Live High-tension Lines.—A drawback to 
high-tension electric service has been the necessity of 
shutting off the power in order to make repairs on the 
line. During the past winter the line foreman of an Ohio 
electric railway devised a method of renewing cracked 
insulators, broken tie-wires or defective pins and chang- 
ing eross-arms on poles on high-tension lines without 


one- 


shutting off the current. A two-piece tie-wire is used 
which can be attached to the insulator before ‘‘tying in” 
the line conductor, and the tying in is done by a special 
tool. Another special tool is employed to raise the line 
conductors above the top of the pole in order to change 
cross-arms. 

A Plowed Field as the Line Conductor.—A copper 
eonductor of a 100,000-volt transmission line into 
Denver, Colorado, was recently burned in two at the 
center of a 500-foot span two miles from the city by 
contact with a ground wire, and the ends of the con- 
ductor fell to the earth (a plowed field). The accident 
took place at 1 A. M., when the system was carrying 
3,700 kilowatts. Although the broken ends of the 
eonductor formed cone-shaped fulgurites in the clay 
soil, where the earthy matter had been fused into slag, 
the field carried the load for seven hours. The gradual 
burning back of one of the wires left a short length 
dangling from one of the towers of the span and making 
an intermittent are with the ground, and the resulting 
current surges, revealed in the swinging of the station 
instrument pointers, finally attracted the notice of the 
station attendants. It was found that a glassy path had 
been formed in the field, where the current had melted 
the soil; and for several feet near this path the ground 
remained too hot to stand upon for three hours after 
the current had been shut off. 


Electrolytic Damage by Stray Currents.—The present 
city administration of Chicago has actively studied 
the question of damage to sub-surface metallic struc- 
tures—gas and water mains, lead-sheathed cables, 
steel buildings and steel bridges—by stray currents 
from street railway return cireuits. A definite proposal 
for a remedy has now been advaneed, in the form of 
an ordinance containing stringent requirements for all 


uninsulated “return conductors.’ Such conductors 
must be of sufficient current-carrying capacity and 
must be so arranged that the maximum potential 


difference between any point on the return cireuit and 
the supply station shall not exceed 12 volts. The 
density of current flow on pipes and cable sheaths is 
Specifically limited, and return conductor systems must 
be equipped with pressure wires and recording volt- 
meters. The installation of additional conductors and 
Sub-stations, and the other reforms to existing con- 
ditions will involve a larre expenditure by the railway 
companies—probably four to five million dollars, 


Seience 

Chemical Caterpillars. —The work of former investiga- 
tors, Tichomorrow, Toyama, and Kellogg, has heen sub- 
stantiated by Mr. Ripley of the Department of Biology, 
Trinity College, Hartford, Conn. Mr. Ripley has pro- 
duced caterpillars from unfertilized eggs by the action 
of sulpburie ‘acid, and has therefore carried one step 
farther the investigation of his predecessors in the pro- 
duction of larve. 


Cornell’s Seven Wonders.—The Physical Depart- 
ment of Cornell University was asked some time ago to 
name seven wonders ot the modern world selected from 
a list of fiity-seven outstanding inventions and struc 
tures. The faculty, graduates and seniors in the Physics 
Seminary bailoted, the award of the voting going to 
Wireless Telegraphy, Synthetic Chemistry, Radium, 
Anti-toxins, Aviation, the Panama Canal, and the 
Telephone. 


The Japanese South Polar Expedition, under Lieut. 
Shirase, after refitting its ship in Sydney, made a second 
journey to the Antarctic early this year. At the Bay of 
Whales the Japanese met Amundsen's party returning 
from the south pole. Discouraged by Amundsen’s suc- 
cess, they abandoned their own polar project, spent a few 
weeks in botanical and zoological exploration as far 
south as latitude 80% degrees, and returned to Welling- 
ton, N. Z., in March. 


A New Explanation of Earthlight is given by Prof. W. 
J. Humphreys in a contribution to the Astrophysical 
entitled “On ‘Earthlight,’ or the Brightness, 
The phe- 


Journal 
exclusive of Starlight, of the Midnight Sky.” 
nomenon is one to which general attention has only 
recently been drawn. (See ScieENTIFIC AMERICAN, 
November 19th, 1910, p. 394.) It has been plausibly 
explained by Yntema and others as due to a continual 
feeble electrical discharge in the upper atmosphere—a 
“permanent aurora.” Humphreys points out that any 
explanation must take into account the effects of the 
hombardment of the atmosphere by meteors and me- 
teoric dust. Such material would illuminate the sky not 
only directly, by their incandeseence, due to friction, but 
also probably indirectly, owing to the abundant ioniza- 
tion that their high temperatures and velocities wouid 
produce in the upper atmosphere. 


Substitute for the Diapositive for Projection Purposes. 

-Up to the present, 1) making lantern slides it has been 
necessary to prepare diapositives by taking the time and 
trouble to photograph the euts from periodicals and 
books and then eopy them. The German Zeitschrift fur 
Elektrochemie reports in its eurrent issue that the pub- 
lishing firm of Wilhelm Knapp & Co. in Halle has suc- 
ceeded in reproducing negatives directly on transparent 
films which are then put into frames of pasteboard or 
sheet zine, or hetter yet, are placed between thin plates 
of glass, and make an oxeellent substitute for glass dia- 
positives. The great advantage in their use is that they 
are very easily and quickly made, but a feature of the 
ease which is not to be negleeted is the ease with which 
they can be shipped or carried about. A lecturer can 
earry in his pocket more slides than he could lift if they 
were on glass. 


Predicting Earthquakes.—T hat excessive terror natur- 
ally produced by the shaking and sundering of the solid 
earth and the attendant downfall and ruin of substantial 
edifices has been increased a thousand-fold im earthquake 
zones by the apparent impossibility of foreseeing seismic 
disturbance long enough beforehand to take even ele- 
mentary precautions against fatalities. A trained geo- 
physicist, M. Koeveslighety, has long been working on 
this problem and announces his belief that he has now 
partially solved it. He considers that the primal cause 
of the earthquake is not external factor whether cosmic 
or meteorological. Such factors at most merely precipi- 
tate the shock, which is actually due to excessive tension 
at some point. The essential thing, therefore, is to learn 
where such tension exists, and this he considers by no 
means impossible. The speed of propagation of seismic 
waves varies according to the elasticity of the strata 
traversed, and this elasticity itself depends on the ten- 
sion. Consequently if this speed be measured at repeated 
times between two given points, it will be seen whether 
the tension varies. If this tension shows a tendency 
to inerease, seismic shocks are to be feared. In other 
words, the elasticity will reach a eritical degree, where 
a breaking of the strain may be occasioned by some 
exterior disturbance. In short, the ease is analogous to 
that of an explosion produced by a spark in gunpowder. 
Hence it would be well in regions subject to seismic dis- 
turbance to take frequent measurements of the speed of 
earthwaves and estimate the corresponding variation in 
elasticity. Thus a probable rupture of tension might be 
predicted, and even the time of its occurrence estimated. 
The method was tested with favorable results in the 
vicinity of Tokio during the period from 1895 to 1898. 
Further testing by exact observations on a large seale 
are advisable in such regions asx Sicily, Calebria and Cali- 
fornia, since the theory is quite logical but needs empiri- 
cal attestation to be generally accepted. 


Aeronautics 


Another Licensed Woman Aviator.—Mrs. Julia Clark, 
of Denver, the first woman to take a complete course 
at the Curtiss Aviation School, San Diego, Cal., qualified 
on May 19th for her aviator’s license. She flew in a 
fifteen-mile wind at an altitude of eight hundred feet. 


Aeroplanes Demanded for Western Army Maneuvers. 

Application has been made to the War Department 
by Brigadier-General Marion P. Maus for a number 
of aeroplanes for the carrying of messages and sending 
the same by wireless at the maneuvers for five thousand 
regular troops and of the National Guards of Washing- 
ton, Oregon, and Idaho. These maneuvers will be held 
between Puget Sound and Gray's Harbor, beginning 
July 20th. 


Pensions for Army Air-men.—The German Reichstag 
on May 21st passed the first and second readings of a 
bill providing pensions for military aviators. The 
measure ranks accidents oceurring to army air-men 
while flying on the same level as casualties incurred 
in time of war. France has made a similar provision. 
German professional aviators recently made a demand 
for a minimum wage of $75 per month 
been getting as low as $37.50, and there is general 
discontent. 


Some have 


Aeroplanes for Coast Defense.—It has been decided 
to station a hydro-aeroplane at Bedloe’s Island, where 
the Statue of Liberty is located. Another machine will 
be stationed at Governor's Island, and two more will 
be placed at the Washington Barracks on the shore of 
the Potomac River. Floats have been ordered for the 
two Wright and Curtiss biplanes now at College Park, 
Md. It is planned to have in the future hydro-aero- 
planes at all the coast defense stations, and the machines 
now in use in the army will until 
others can be built. 


be commissioned 


A German Reliability Test.—On May 2ist three of 
eight officers and one civilian who started on May 12th 
from Strasburg on a reliability flight, each carrying 
a passenger in his aeroplane, completed their task 
They arrived safely at Constance. The civilian compe- 
titor, the well-known aviator Hirth, made the best per- 
formance. Most of the competitors were eliminated 
on the first day of the competition while crossing the 
Vosges Mountains in the face of a gale. A Zeppelin 
dirigible balloon accompanied the air-men along most 
of the stages. 


Delivering Papers by Aeroplane.—On May 20th 
Farnum Fish made a fifty-mile flight from Milwaukee 
to Watertown, Wisconsin. He carried a bundle of news- 
papers and dropped some off at the 
He made the flight against a strong head 
wind and flew across Milwaukee at an altitude of only 
about five hundred feet. A few days before this he 
made a flight from Chicago to Milwaukee in two hours 
and six minutes, carrying a consignment cf silk for a 
department store. Most of this flight was made at a 
height of 6,000 feet and an average of 72 miles per hour 
was maintained. 


various towns 


en route. 


Loss of the Dirigible “‘Parseval VI.".—On May 25th 
the ‘“‘Parseval VI'’ was torn from her moorings when 
floating at anchor at Leipzig. 
early in the morning and had been mc ored in the open 
field. Unfortunately, a gale arose and the airship broke 
away and was destroyed. The ‘“Parseval VI’ 
the non-rigid type used almost exclusively by the 
German army. It had met with several 
heretofore, notably on March 16th, 1911, when it was 
dashed against its shed at Johannesthal, and again on 
April 22nd of last year. On May 17th, 1911, the “Parse- 
val II’ was totally wrecked at Bitterfeld, and on 
June 27th the “‘Parseval V"’ was destroyed by fire, 
near Hanover. Thus it will be seen that 
rigid airships have had nearly as bad luck as the huge 
rigid Zeppelins. Nevertheless, a number of both types 
are now being used very successfully for the carrying 


The airship had arrived 


was of 


accidents. 


these nou- 


of passengers. 

A New Passenger-carrying Blériot Monoplane.— The 
new monoplane which Miss Harriet Quimby has recently 
imported for her own use in making pleasure flights, 
is the latest passenger-carrying model turned out by 
the Blériot factory. This machine has several novel 
features, and differs considerably from former passenger- 
carrying Blériots. The 70 horse-power Gnome motor 
is mounted in front of the eross bars of the chassis and 
the seat for the passenger is placed in the body about 
four feet back of the pilot’s seat. The body is covered 
with aluminium sheeting on top between the pilot 
and the passenger, so that the general appearance is 
that of a tandem monoplane. A very smali tail, with 
hinged elevator in two parts at its rear edge, is fitted 
below the body at the rear end. This tail is not much 
over four feet wide and is somewhat less in depth from 
front to rear. The vertical rudder is fitted above the 
tail. A new form of skid is braced by elastics, and 
this supports the body when the same is at rest. 
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Radiographic Study of the Effect of 
Exercise on the Heart 
THLETI 


. bievele races 


contests, such as six-day 
afford excellent oppor- 
mentifie study of the effects 


tunities for 


produced on the muscular tissue of the 


heart by extraordinary bodily exertion 
German physicians, therefore, made elab- 
orate preparations for studying these 
effects in connection with the six-day 
bicycle race which recently took place 
in the Sportpalast in Berlin For this 


purpose a large and finely-equipped Roent- 


gen-ray laberatory was established. The 


heart of each contestant was radiographed 
before the race and at regular 


immediately 


intervals during its 


progress. The radio- 


graphs thus obtained furnish a permanent 
graphical record of the changes produced 


in the dimensions of the heart by hard 


and prolonged worl In each experiment 
a drawiag of the heart, as shown by the 
Roentgen rays, was made, in addition 
to the photograph One of these draw- 
ings, representing the heart of a profes- 


sicnal bicyclist, is herewith reproduced. 





Exercising in Bed 

— influence exerted by passive exer- 

cise upon the circulation of the blood 
in healthy persons, a subject on which no conclusive 
evidence has hitherto been obtained, is being studied 
in the medical elinie of the University of Tiibingen 
with the aid of an apparatus consisting essentially of 
two arms or pedals, to which reciprocating motion is 


given by an electric motor, mounted on a wheeled 


carriage The pedals are attached to the legs of the 
patient as he lies in bed. In this way passive walking 
and climbing movements are transmitted to the legs 
and the distribution of the blood circulation is altered. 
The circulation in the legs is increased, 


while the arteries of the arms contract in 


Wises 





es 


Deep-sea Creatures that are 
Luminous 


| pera on deep-sea luminosity in 

animal life, in a late number of 
Touche a Tout, the Abbé Moreux com- 
ments on the assumption of Lamarck and 
Darwin that eves did not exist at vast 
depths in the ocean because there wag 
no use for them in regions unpenetrated 
by the solar rays, and speaks of modern 
discoveries showing wherein the earlier 
theory was erroneous, despite Its apparent 
plausibility. He continues: Certain speci- 
mens, to be sure, like the Gastrotomus of 
Baird, do not possess visual organs, but 
along their bodies are ranged rows of 
phosphorescent plates. If they have no 
eyes, why is their progress illuminated? 
A mystery! 

But let us examine a brother creature, 
from which we may gather instruction— 
the Photostomias. Captured at a depth 
of 1,138 meters, this has two eyes with 
which to see, and since it inhabits a region 
of tenebrous shades, it illuminates its 
path by luminous organs situated beneath 





its eyes and disseminated in every part 





Radiographing the heart of a professional bicyclist. 


mercial seale, as 100 pounds can be treated at one time 
in his laboratory. The device consists of a metal oven, 
in which dates are placed, after being picked when 
they just begin to ripen A preliminary washing is 
needful, after which they are kept in an even tempera- 
ture of about 50 deg. Cent. (122 deg. Fahr.) for three 
days and in a moist atmosphere. This renders them 
as sweet and delicate in flavor as the naturally ripened 
fruit, and far superior as a table delicacy to the dried 
and pressed dates with which we are familiar. The 


of its body. 

A large number of fishes, indeed, are 
phosphorescent. Some do better still; 
their heads bear regular searchlights like those of an 
automobile, which they can cause to shine at will. 
Others, lucky enough to possess a living bait attached 
to a long thread, light their lanterns and thus go out 
fishing 

But there are even more perfect representatives of 
this singular sort of fauna. Within their eyes, which 
are voluntarily extensible, like marine glasses, are set 
true lenses whose convexity varies according to the 
focus, while diverse colors shimmer in the sheaves 

of luminous rays which they project to a 
distance This whole world of deep-sea 





compensation, and the blood flows through 
them more rapidly for this reason, and also 
because the contractions of the heart are in- 
creased in volume As the acceleration of 
the heart beat, which is produced in most 
persons | violent active exercise, is here 
lacking, the circulation is influenced in a 
very gentle manner by passive exercise of 
this sort. Henee, this method is especially 
well suited for use in mild and moderately 
severe cases of cardiac insufficiency, for 
producing a minimal increase in the action 
of the heart, in the safest manner conceivable 
apparatus can be wheeled to the 
bedside, it can be employed in the treat- 
ment of patients who are confined to th 


bed. 


Ripening Dates Artificially 








life which we formerly regarded as buried 
n obscurity is illumined by a fairy light 


which it itself produces, in default of solar 
rays. Very often, too, the inhabitants of 
these abysmal deeps glow with the most 
brilliant coiors. There are fishes clad in 
azure’ velvet, crustaceans with. cuirasses of 
opal or emerald, sea-urchins tinted with 
ruddy gold or transparent vermilion, sponges 
reflecting the hues of the sapphire. 

Gathered heaps of precious stone, spark- 
ling in the fires of the sun, would not avail 
to give us an idea of the magic spectacle 
we might enjoy in the deep bosom of these 
abysses filled with throbbing life. 


Molten Glass as a Conductor in the 
Electric Furnace 








‘OME parts of the desert in California 
and Arizona which are suitable for the 
cultivation of the date palm have the one 
drawback, that the natural heat cannot 
be depended upon to bring the fruit to perfect ripeness 
Some years will result in large marketable crops, while 
others wiil yield little because of insufficient heat. To 
eliminate this uncertainty, Prof. George Freeman of 
Experiment Station, University of 
Arizona, has invented a device which will ripen the 


the Agricultural 
fruit artificiaily to perfection. It is exceedingly simple 
and inexpensive, a fact which makes it commercially 


ivailable. In fact. it has been used already on a com- 


Portable apparatus for use in circulating the blood by passive exercise in bed. 


process is also used to restore dates which have remained 
upon the tree until withered. The moisture brings 
back their plumpness and flavor, while their wholesome 
qualities are not impaired 

Ripe dates treated in this way are boxed like choice 
confectionery. They will stand shipment to all parts 
of the United States and Europe, as experimental con- 
signments have shown. The industry is growing rapidly 
in the Southwest and promises to become of importance. 


NEW form of electric furnace for the 
4 Amelting of dross, scrap metal and cyanide 
precipitates, utilizes the are at the start and 
afterward the electrie conductivity of melted 
glass to maintain the action. On beginning the melting 
the furnace is partly filled with broken glass and the ear- 
bon electrodes adjusted into contact and then drawn 
apart forming an are. As the glass melts it becomes con- 
ducting, and the carbons are drawn farther apart until the 
entire mass is molten. The dross, ete., is then charged 
into the furnace, and is melted by the initial heat of the 
glass. Owing to its higher specific gravity the melted metal 
falls to the bottom, where it is protected from oxidation. 


























Prof, Freeman preparing dates for artificial ripening. 


Zinc ripening ovens with a capacity of 100 pounds of dates, 
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The Great Tower Telescope of the Mt. Wilson Solar Observatory 


A Description of the World’s Largest Reflector 


ts 1907 there was erected at Mt. Wilson a tower tele- 
This instrument 
For this reason 


ope 60 feet in height for solar work. 
was the first of its kind ever constructed. 
it was in a large measure an experiment, but one which 
that, after a work, 
plan for a much larger one 


proved such a_ suecess year’s 
Director Hale began to 
with all the improvements which experience had shown 


to be desirable . 


By 


Dr. E. 


two plane mirrors, one moving and the other fixed. The 
broken line with arrows in Fig. 1 shows the course of the 
light. 

Let us consider the optical parts first and afterward 
the general construction of the telescope. 

The first mirror (A in Fig. 1), which is 19 inches in 
diameter, is called a coelostat because it is mounted in 


A. Fath, Mt. Wilson Observatory 


trolled electrically from the observing room at the base 
of the tower. This corrects for east and west errors 
North and south deviations can be corrected by means 
of a motor geared to the mirror B and also controlled by 

the observer below 
After leaving the mirror B the beam passes through a 
lens L of 12 inches aperture and is brought to a focus at 
F (Fig. 2) 150 








The result of - 
this planning / 
is the great 
tower which 
is the subject 
of this article. 

In such an 
instrument the 
optical parts 
must be solidly 
mounted so 
that 


they can- 


not be shaken 
by the wind; 
they 
be sensibly 
distorted by 


must not 


the strong sun- 
light falling 
on them; the 
beam of light 
from the sun 
must be re- 
ceived at as 
“at an alti- 


gre 
t 


ude above the 
ground as 
possible ; the 
tower must be 
sufficiently 
high to per- 
mit the use of 
a lens of great 
focal length, 


sO aS to give a 





large image of 














feet be 


To permit aec- 


1ow 
curate foeus- 
ing the lens can 
be moved ver- 
tically. 
too, Is aee 
plished by 
means of an 
electric motor 
controlled by 
the observer. 
For some 
investigations 
the large solar 
image 17 
inches in diam- 
formed 
by the lens J 


: 
not b 


eter) 


may 
desirable. 
When 
the case lenses 
of 60 or 30 feet 


focus can be 


this is 


used, being 


supported at 





these respec- 





Fig. 4.—Two complete sections of the light inner 


tive height 
above the 
tower in place. point #. 


The appara- 























the sun when 
such is desired; 
the auxiliary 
instruments 


Fig. 1. 
must be large 
to obtain large- 
scale photo- 
graphs of the 
solar spectrum, 
ete., and must 
be so placed 
that there 
shall be neither 
flexure nor 
change of 
temperature 
during expos- 
ures lasting, 
possibly, 
several hours. 

In order to 
simplify mat- 
ters let us 
consider the 
tele- 


scope as mere- 


tower 


ly a telescope 


of the usual 
type but of 
very great 
length. On account of this great length it would be very 


troublesome to mount it so that it could be moved to 
follow the sun across the sky. It is therefore fixed in a 
vertical position,* the usual tube for supporting the lens 
being replaced by the frame of the tower. But now that 
the telescope is fixed some way must be found to direct 
the beam of light into it and at the same time allow for 


the motion of the sun. The devicet adopted consists of 








* The longest telescope at present that can be moved in this 
manner is the great 40-inch refractor of the Yerkes Observatory 
vhich has a focal length of 63 feet. Fixed telescopes have been 
used for many years at various observatories but they have 
been mounted horizontally 


t Attention should be called to the fact that the reflection 
occurs directly from the silvered surface, the light not pene- 
trating the glass at all. The silver film thus exposed tarnishes 
in time and must be renewed. This is done about twice a year. 





Course of the light in the tower telescope. 





Fig. 3.—Great hydrogen prominence, photographed on August 2ist, 1909, 
THE GREAT TOWER TELESCOPE OF THE MT. 


Fig. 2.—The tower and its base. 








tus thus far de- 


ey seribed has 
been designe d 
to produce the 
best possible 
image of the 
sun in the ob- 
serving room 
We now 

to the 


instruments 


eome 
tw o* 
whieh are used 
for the in- 
vestigations 
proper The 
one is a spec- 
trograph and 
the other is a 
spectrohelio- 
graph. Ths 
first is used to 
study the epec- 
trum of the 
sun It shows 
what elements 
are present 
in the olar 
atmosphere; 


and by means 





of a small ad- 





such a way that its axis of rotation is parallel to the 
earth’s axis and lies in the plane of the reflecting surface. 
The rotation about its axis is produced hy means of a 
driving clock similar to that of an equatorial telescope. 
The mirror rotates at such a rate that the reflected beam 
has a constant direction. In this case it is upward toward 
a second plane mirror B, of 15 inches aperture, so placed 
as to reflect the beam vertically downward. 

A unique device has been adopted to make these 
mirrors extremely rigid so that they will not be sensibly 
distorted by the sun. This consists in making them very 
thick. Thus the coelostat mirror is 13 inches and the 
other 11 inches in thickness. This device has proved so 
efficient that exposure to the sun for hours at a time pro- 
duces no serious distortion. 

Any errors in the rate of the driving clock can be cor- 
rected by means of a differential gear and motor con- 


Fig. 5.—The dome completely open. 
WILSON SOLAR OBSERVATORY 


ditional piece 
of apparatus 


can aise be 


used to de- 

termine the rotation period of our great luminary, etc. 
The second instrument, the spectroheliograph, is used 
to determine the distribution of the various gases and 
vapors in the atmosphere of the sun. Thus it is possible 
by means of it to isolate the light coming to us from the 
hydrogen in this atmosphere and then to photograph it 
We thus obtain a picture showing the sun as if it consisted 
of hydrogen only. Similarly it is possible to get pictures 
with the light of calcium vapor alone, or iron, etc. As 
changes are continually going on, a series of photographs 
taken at comparatively brief intervals shows, profound 
movements of hydrogen or calcium. In Fig. 3 an enor- 
mous hydrogen cloud or prominence is shown at the edge 
of the sun.t This formed and disappeared in ahout 48 


* There isin reality but one combination instrument but for 
our purpose it is best to consider this as two separate jnstruments 

t This particular photograph was taken with the spectronelo- 
graph of the Snow horizontal telescope 














hours. Similar formations have been known to come and 


go in one-tenth the time. The tremendous velocities and 
masses involved cap hardly be appreciated, for one inch 
in the figure corresponds to nearly 50,000 miles at the 
surface of the sun 

The two instruments mentioned are each 80 feet in 
in a well of the same de pth 


length and placed vertically 


These instruments project upward into the observing 
room about 3 feet to the level F (Fig. 2) at which the 
image of the sun is formed. The light enters either in- 
strurment at this point and passes down its length to the 
bottom of the weli. It is there analyzed by either prism 
or grating and then reflected back a little to the side of F 
where the photographic plate is located. Plates up to 36 
inches in length may be used 

Now that we have considered briefly the arrangement 
and use of the optical parts, we are in a better position 
to appreciate the general construction of the tower, etc 

One of the difficulties with all telescopes used for re- 
fined work is their liability to be shaken by the wind. To 
provide against this a very ingenious plan was adopted 
The tower is double, or rather, there are two complete 
towers, one within the other, each with its own set of 
piers and nowhere touching. This can be seen best in 
Fig. 4, where two complete sections of the light inner 
tower are in place while the outer tower, which is to in- 
close the inner, member by member, has just been 
started, only the lowest horizontal and first vertical 
members being in position. Each member of the outer 
tower is of box construction, within which is the corre- 
All the optical 


parts above the observing room are supported by the 


eponding member of the inner tower. 


inner tower while the outer earries the dome and com- 
pletiey shields the other from the wind. 

The huge concrete piers for the outer tower, eight in 
number, are in part shown in Fig. 4. The relation of the 
piers of the two towers is best seen in Fig. 2, the piers 
for the inner tower being the ones extending just to the 
surface of the ground. 

The erection of this double tower afforded considerable 
difficulty, as it was quite different from the ordinary 
structural steel job. The general scheme, however, can 
be seen from the illustrations. The men worked on plat- 
forms suspended on the outside. The steel was put into 


When 


a section of the inner structure was in place each member 


place by a gin pole and the usual hoisting engine 


was inclosed by the corresponding box-like member of 
the outer. Great care was necessary that neither was 
in contact with the other at any point. A clearance of 3 
inches between the two permits considerable vibration of 
the outer tower without affecting the inner. 

It consists of two 
half-domes, one slightly larger than the other. When 
closed the two halves fit snugly together and afford good 


The dome is not of the usual type 


protection from the weather. Upon opening, the smailer 
section can be rotated until it is wholly within the other, 
In Fig. 5 it is open 


it will be recognized that this dome 


thus leaving one side entirely open 
to its fullest extent 
has about the same relation to the tower telescope that 
the lens cap has to an instrument of the ordinary type. 
Down the center of the tower can be seen a square tube 


made of sheet iron. About this are placed canvas lou- 


vres to protect from direct sunlight. By this means 
troublesome radiation eTeects are eliminated in the air 
column through which the beam of light passes after 
leaving the lens 

The observing room is shown in Fig. 2. It is at the 
base of the tower and directly over the 80-foot well. 
There is a photographic dark room in connection with 
it. The entire structure is of reinforced concrete. 

The height of the tower from the ground level to the 
floor of the dome is 160 feet. The dome adds 13 feet 
more, so that the total height is 173 feet. The weight 
of the steel used in the construction is 150 tons. The 
eight concrete piers for the outer tower weigh about 70 
tons each, while the four piers for the inner tower each 
weigh !9 tons 

The well, which is 10 feet in diameter, was sunk into 
It is lined with 


the rock before the tower was erected 
an 8-inch econerete wall. A spiral stairway, as shown 
in Fig. 2, provides an easy way to reach the optical parts 
at the bottom of the well whenever these need adjust- 
ment. The well has a special advantage in that it has 
practically the same temperature throughout the year. 
This constancy of temperature is of prime importance 
for the prism or grating in the spectrograph or spectrohe- 
liograph. Very slight changes of temperature during an 
exposure which may last several hours are fatal to work 
of high precision 

rhe great height of the tower has one advantage not 
yet mentioned. Anyone looking along a hot street has 
undoubtedly noticed how an object near the ground 
seems to be trembling owing to the intermingling of the 
unequally heated air currents. An object at some dis- 
tance above the street does not appear to tremb’e any- 
thing like as much. Hence if we increase the elevation 
above the earth at which the beam of light is received 
by the lens and then carefully shield this beam by means 
of the tube of sheet metal, it is possible to get a much 


steadier image of the sun than if the beam were received 


near the ground 
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An elevator run by an electric motor is used to make 
the ascent of the tower for opening the dome and setting 
the mirrors before beginning observations. A ladder is 
also provided should the elevator be temporarily out of 
commission, but it goes without saying that the elevator 
is the more popular of the two. 

Electric motors are used to control the movements of 
the various instruments, the switches being as far as 
Most of the 
motors are of the reversible type, as double motions are 
Eighteen motors are required for the 


possible directly under the observer's hand. 


usually necessary 
various purposes 
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Fig. 6.—Top plan view of the tower and its apparatus. 


The great instrument thus briefly described has just 
been completed. In the hands of Dr. Hale and his co- 
workers it will undoubtedly greatly aid in solving many 
of the troublesome problems in solar physics. 

Acknowledgments are due to Mr. Ellerman and Mr. 
Messer of the observatory staff for the excellent photo- 
graphs used to illustrate this article. 


Crop Improvement: A Problem in Increasing 
Our National Efficiency 
By C. M. Carroll 


T is generally conceded by those who know, that 

science is twenty-five years in advance of its practical 
application. Unfortunately this lamentable fact applies 
also to the science of farming, which is our primary base 
of supply. Since the superstructure of commerce is 
builded upon a foundation of agriculture, commercial 
development is the logical sequence of agricultural 
development. Soil, therefore, it seems, always was, 
and never has ceased to be, the world’s principal asset. 
No one has even attempted to dispute it. Since com- 
merce is simply an interchange of commodities which 
are produced from the soil, business men cannot say, 
“Why should we bother our heads about the crops? 
Let the farmers take care of their own business and we 
will take care of ours.” 

“Mind your own business” is an excellent motto, 
but, so few of us really know what is our own business. 
Agriculture is so interwoven with the business of us 
all that it is impossible to find the line of cleavage where 
one man can say, “This is my business, let me alone.” 

We are all of us convinced that it is immediately neces- 
sary to add to our national wealth by getting more 
out of the soil. 
woe to the man who says that he is not concerned in 
We have been carrying no 


Farming is everybody’s business, and 


the business of farming. 
grain surplus, and a single crop failure would put us 
on almost a famine basis. The United States, from 
year to year, is becoming less considered in the feeding 
of other nations, and we are rapidly drifting to the 
point where the balance of trade will be permanently 
against us. How are we going to regain the money 
spent by our tourists abroad, the interest on our bonds 
and the vast sums which are expended for diamonds 
and luxuries from every part of the world? 

When we look at the ten-acre plots of Europe and 
behold a larger yield than from a forty-acre American 
field, we feel that our millions of farmers are in reality 
no farmers at all; and with the exception of here and 
there a man who is tilling the soil with thrift and intel- 
ligence, the great majority are still robbing the land, 
and getting less than half of the crop. 

In 1910 there were two hundred million acres of 
wheat, corn and oats harvested in the United States. 
Our agricultural scientists tell us that we can increase 
any crop from four to ten bushels per acre in a single 
season by seed selection and proper cultural methods. 

In spite of the excellent and energetic work of the 
United States and State Departments of Agriculture, 
the agricultural colleges and extension departments, 
farmers’ institutes, and a thousand other things which 
are being preached by the agricultural press, the un- 
pleasant fact still remains that twenty years ago the 
United States raised more than six hundred million 
bushels of wheat which is about the same amount raised 


in 1911, while our population has increased nearly 
thirty million souls. 

Notwithstanding our enormous activities, the average 
yield of corn per acre is slightly more than thirty-four 
bushels. Prize corn growers have demonstrated that 
it is possible to grow two hundred and twenty-five 
bushels to the acre. The price of flax seed is soaring 
all out of proportion, and barley is selling for $1.25 
per bushel, for a very poor grade at that. The cost 
of living is not so high in this country, but it will be 
higher in the near future if the present tendencies 
continue. It is common knowledge that vast areas of 
land in the original thirteen States now lie abandoned. 
Many farms of the Middle West States are now under- 
going rapid soil depletion as a result of careless farming. 

Quoted from eminent authority, “The American farmer 
has learned well the art of agriculture in the hard school 
of experience, but the science of agriculture is almost 
unknown to him; and unknown not only to the farmers 
and land owners, but also unknown to the statesmen, 
unknown to the local public officials, unknown to the 
teachers of the common schools, and unknown to the 
preachers, to the merchants, to the grain dealers and 
to the bankers.”’ 

So it is evident that preaching and the printing of 
bulletins are not altogether satisfactory. 

True co-operation means the greatest good to the 
greatest number, and upon this basis Bert Ball, secretary 
of the Crop Improvement Committee of the Council 
of Grain Exchanges of America, is making an effort 
to unify and harmonize all of the interests, including 
the manufacturers of agricultural implements, fertilizers, 
grain and elevator companies, cereal manufacturers, 
chemical manufacturers, railroads, bankers, and all 
other business interests in a National crop improvement 
plan to co-operate with the U. 8. Department of Agri- 
eulture and the various branches of the extension 
department of the State agricultural colleges. Indi- 
vidual effort at cross purposes will not accomplish satis- 
factory results. The plan covers the development of 
each county through an amalgamation of commercial, 
educational, transportation and agricultural interests. 
It advocates the establishment of trained agriculturists 
in each of the counties of all of the agricultural States 
in connection with the United States Bureau of Farm 
Management, State agricultural colleges, State commer- 
cial associations and local commercial clubs. 

The National fund for this purpose is now being raised 
in order to offer $1,000 or more to each county in each 
State, and State commercial organizations are ready 
to form State crop improvement associations to raise 
a like amount to that offered to each county from the 
National organization. This fund has been started with 
one million dollars by Messrs. Sears, Roebuck & Co., 
of Chicazo, who have set aside the sum $1,000, to be 
given to each of 1,000 counties in every State which will 
raise a fund locally, sufficient to employ a permanent 
county agriculturist and farm demonstrator. 

The Government Bureau of Farm Management also 
has a fund, and offers to bear from one third to one 
half of the expense of this Farm Bureau in any county 
the plans of which are acceptable as soon as its funds 
become available for this year. This will add approxi- 
mately another $1,000 to each county ready to raise 
its own fund. 

While there are scarcely any two counties operating 
under exactly the same plan, the following is the one 
recommended by the Crop Improvement Committee. 

First: That a joint meeting be called by the com- 
mercial organization or organizations, to which there 
will be invited editors, railroad men, road commissioners, 
superintendents of county schools, superintendent of 
the county farm, the county supervisors (commissioners 
of county court, as the case may be), bankers, millers, 
manufacturers, grain buyers, officers of all farmers’ 
and breeders’ organizations, the leadin® farmers and 
land owners in each township. This meeting to be 
conducted by a member of the Crop Improvement 
Committee of the Council of Grain Exchanges, explain- 
ing the nature of the movement. 

Second: That a committee on crop improvement 
and county development be appointed by the president 
of the commercial club: that the members of this com- 
mittee shall act ex-officio as chairman of the sub-com- 
mittees on ways and means, membership, grain, good 
roads, marketing, agriculture in the schools, dairy 
inspection, landlord and tenant, ete. 

Third: That a special section be added to the con- 
stitution and by-laws of the commercial club providing 
for an agricultural membership at a nominal fee per 
year, in order to obtain a widespread special member- 
ship, placing the farmer upon a business basis, estab- 
lishing him as a business man among business men. 

Fourth: That the sum to be raised in each county 
should equal annually one cent per acre of all the tillable 
land in the county, or a minimum of $100 to be sub- 
scribed by farmers, landowners, elevators, country 
merchants, professional men, blacksmiths, hotels, ete., 
in each township. 

(Section Four, like the whole plan, is elastic, and 
may be changed to fit local conditions.) 
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Fifth: That an equal amount be contributed by the 
commercial club, merchants, manufacturers, bankers 
and business interests of the country which shall not 
be less than a minimum of $100 for each township in 
the county. This divides the financial responsibility 
equitably. 

Sixth: That a trained agriculturist of business tact 
and judgment shall be employed by the committee as 
above set forth, who shall be recommended by or satis- 
factory to the State College of Agriculture. 

That this man shall be responsible to the local commit- 
tee, according to the terms of his contract. 

That he shall be employed for not less than two years, 
and preferably for three years. 

That the commercial club shall establish an office 
for him in a suitable location, preferably with the 
commercial elub. 

That he must submit his plans to the local committee 
from time to time and report the progress of his work, 
a copy of which shall be furnished to the newspapers 
in the county, with a request that they be printed in 
advance. 

His duties shall consist in general as advisor to any 
farmer in the county requiring his services; to organize 
farmers’ clubs; to conduct corn clubs and other agri- 
cultural contests; to arrange for exhibits of agricultural 
products; to give practical demonstration and instrue- 
tion in crop rotation, soil building, farm management, 
and horticultural work in various parts of the county 
under ordinary conditions; to co-operate with the 
State Agricultural College and the superintendent of 
county and eity schools as well, in teaching the rudi- 
ments of agriculture, particularly of seeds, so that the 
children may ultimately test all of the seeds to be 
planted on each farm in each school district. 

That the children of the publie schools shall be fur- 
nished with crop report blanks between harvest and 
seeding time, and each pupil be induced to obtain a 
written statement upon these blanks by a different 
farmer stating the number of acres devoted to each 
crop and the annual yield as per directions furnished. 

That these reports shall be classified and the result= 
tabulated and published by the committees in charge, 
the object of which is to learn not only the total yield 
of the county but how much each individual adds to 
the total. 

Seventh: That the manager lay out a practical 
schedule of farm practice for the county poor farm 
which shal! be acceptable to the county supervisors, 
with a view of putting the farm on a self sustaining 
basis. It shall be his duty also to establish seed plots, 
both on the county farm and in the various parts of 
the county on private farms to breed up to the highest 
efficiency the variety of seed wheat, corn, oats, barley, 
rye or other products which may be best adapted to 
the soil and climate of the county, so that eventually 
a single uniform variety and grade of each grain may 
be established which may be shipped in carloads free 
from mixture of other grains and the seeds of noxious 
weeds 

Eighth: While it is not incumbent upon the local 
committees or of the manager of the county farm 
bureau to put all of these recommendations into imme- 
diate practice, it will define a line of procedure which 
will enable the county committee and Crop Improve- 
ment Committee of the Council of Grain Exchanges 
to make a satisfactory agreement. 


The International Electrotechnical Commission 


PROPOS of the general meeting of the Interna- 
fXtional Electrotechnical Commission held at Turin 
in September, the London Times publishes a review of 
the valuable work which the commission has taken up 
since it was organized, in London, in 1906. Up to 1908 
only ten countries were active adherents, but now 
twenty countries are taking part in the proceedings. 

An unofficial meeting of the commission was held in 
Brussels last August, under the presidency of Prof. 
Eric Gerard, at which much progress was made toward 
the solution of many problems upon which interna- 
tional agreement had become an increasing necessity. 
One of these was the establishment of international 
symbols for the various electrical quantities. The 
Elektrotechnischer Verein, of Berlin, which represents 
all German-speaking countries, having adhered to the 
recommendations of this meeting, it is altogether prob- 
able that at Turin the symbols I, E, and R, familiar 
to English-speaking physicists, will be universally ac- 
cepted for the simple representation of Ohm’s law. 

It is also expected that international agreement will 
shortly be reached as to the rating of electrical ma- 
chinery, i. e., the tests to which such machinery must 
conform before being put to actual use. 

A small international committee, which met at Co- 
logne last May, has made a substantial beginning in 
the matter of industrial electrotechnical terminology 
in French and English, the official languages of the 
commission. The committee agreed to some fifty in- 
dustrial terms and definitions, 


Correspondence 


{The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Compressed Air to Prevent Foundering 


To the Editor of the Screntiric AMERICAN: 

Your daily mail now probably contains hundreds of 
letters setting forth impossible and impractical ideas of 
what should have been done to have made the ‘‘Titanic” 
really unsinkable. 

I presume an idea I advanced in a letter to you over 
twenty years ago is an impractical one, or it would have 
been adopted in some form before this. 

The idea was to connect each water-tight compart- 
ment through an opening in its upper part or ceiling with 
a powerful air-compressing plant. A few moments would 
suffice to give any broken compartment an air pressure 
that would prevent water rising above the break in its 
side. If your picture in this week’s paper is correct, this 
plan would have kept her afloat. 


North East, Pa. A. I. Loop. 


A Plea for Wireless Investigation 


To the Editor of the Sctentiric AMERICAN: 

The publie has recently been agitated by the failure 
of the papers to get news of the ‘‘Titanie’”’ disaster. A 
reason had to be given the public for this delay. The 
blame was laid to the parties least able to defend them- 
selves, as is usually the case. At once great headlines 
flared forth the atrocities of the ‘“‘Wireless Meddler.”’ 

To put aside all consideration of causes other than that 
of amateur interference. let us consider the case of the 
amateur from his side of the fenee. 

Who is the amateur—the high school boy or the ad- 
vanced experimentor? High school boys are not very apt 
to cause trouble by high-powered sets, nor are the ad- 
vanced experimentors going to interfere with important 
messages, knowing as they do how dependent they are 
upon the good will of the Government stations. The 
amateur, with a low-powered set and short wave, can be 
avoided unless the other station is also using a very 
short wave. Up-to-date commercial sets have long 
wave lengths, and are able to get rid of the ‘‘kids’’ with 
satisfaction. 

As to the amateur himself, no investigation conducted 
along sane grounds could be too weleome. The navy and 
commercial operators are both prejudiced. One would 
like complete control, the other likes no control at all. 
Investigation by such a man as Prof. G. W. Pierce of 
Harvard, or by some other scientific expert of known 
worth, would lead to regulation of some kind, but regu- 
lation that would not be prohibitive to the experimentor. 
The idea of completely killing all experimentors, which 
the navy is fostering with care, is absurd to a rational 
thinker. Yet every means is being turned to this very 
end. Whenever an operator in one of the Government 
stations has any difficulty with his apparatus, or misses 
out on a message through his own inability, a very simple 
and efficient excuse is, “Couldn’t get a thing through 
the amateurs.” 

What the amateur wants is investigation, not a lot of 
operators’ opinions, all of which are sure to be distorted, 
according as they are Government or commercial, but 
investigation by a third party of known repute, prefer- 
ably a college expert. Then such regulation as is recom- 
mended will be received with satisfaction, at least by 
those wishing a square deal to all concerned. 

Cambridge, Mass. H. E. Rawson. 


In Defense of the Amateur Wireless Operator 


To the Editor of the Sctentiric AMERICAN: 

I have long been a friend of, and a subscriber to, the 
SciENTIFIC AMERICAN, whose fairness, and care in making 
sure of the truth of statements before publishing them, 
has especially appealed to me. It is with much regret, 
therefore, that I note the unfriendly attitude taken by you 
toward the independent wireless experimenters, and am 
sure that this attitude would be quickly changed if you 
had a wireless station of your own, were familar with 
practical operating, and heard with your own ears what 
is actually going on in the ether, as I do every day. With 
the equipment at my station I am able to hear the Gov- 
ernment and commercial stations, and ships along the 
coast, all the way from Portsmouth, N. H., to Key West, 
and the facts revealed by listening to what is going on in 
this wide field are these: The commercial stations and 
ships are constantly operating, receiving, and sending 
messages at high speed, and usually without trouble or 
repetition. One can listen to them night after night, 
without hearing a case of interference. 

The naval stations operate at an average speed of 
about twelve words a minute, and it is the exception 
rather than the rule for one of them to receive a message 
without having it repeated in whole or in part. 

One night recently a friend and myself were listening 


in (using two sets of phones in series) and heard Balti- 
more send a message to the Washington navy yard, 
which we received without difficulty. After some time 
the navy operator said: ‘‘Please go ahead a little slower;”’ 
and Baltimore thereupon repeated the message slowly 
in perfect Continental. The navy yard then got part of 
it, but asked him to repeat a portion of the middle. This 
time the navy operator got a word or two more, but had 
to have the message four times before he got it all. No 
other station was sending at the time, and there was very 
little static. On another occasion the navy operator at 
Norfolk, after trying several times to get a message 
through to Washington at a rate of about five words a 
minute, gave up in disgust, and said: ‘For the love of 
Mike, get an operator.”” On still another oceasion, after 
the naval station at Annapolis had made severa! futile 
attempts to receive.a message, the navy yard here broke 
in and said: ‘‘Say, old man, send it to him slow.”” This 
was done with better results. 

A dozen pages might be filled with similar incidents, 
which are true, to my personal knowledge. It is also 
true, as your correspondent, Mr. Powell, states, that 
private wireless stations here often copy messages which 
the navy yard is unable to receive. I know this to be a 
fact, for [ have done it myself. 

In view of this condition, it is possible te understand 
how such statements as yours of the front page of the 
issue of March 23rd came to he published. The Govern- 
ment operator, an amateur himself, fails to receive a 
message, and an explanation being demanded by the 
officer in charge, he must have an excuse or get inte 
trouble; therefore, he says that amateur stations inter- 
fered with him. 

The difficulties the ‘Titanic’’ had in communicating 
with the “‘Carpathia’’ in mid-ocean were explained in 
this way to the full satisfaction of newspaper editors; 
and Siasconset wireless station could do nothing for 
forty-eight hours, though situated far out at sea, with 
nothing near but a fishing hamlet! 

The latter case calls to mind the letter from Donaid P. 
Beard, published in your issue of May 4th, and it is hard 
for one conversant with the facts to restrain his indigna- 
tion upon reading such a letter. The writer hints that 
the suppression of private wireless stations would secure 
secrecy. He is evidently unfamiliar with the fact thai 
any operator can connect his instruments between his . 
iron bed and the radiator in his room, and receive mes- 
sages from stations hundreds of miles away. I know this 
can be done, for I have done it. The only possible way 
to prevent “‘interference”’ of this kind is to have a Gev- 
ernment inspection of every room in the United States. 
We recommend this to the attention of your Missouri 
correspondent! As for that writer's statement that the 
Government equipment is of the ‘“‘most advanced and 
delicate type,”’ it is quite evident that he has never com- 
pared an oid outfit, such as the navy yard here has, with 
a perfected apparatus like the recent multiple tuner now 
in use in Marconi stations. 

Mr. Powell was absolutely correct in his statement 
that the listening amateur operators insure the receipt of 
distress calls, and thus constitute a great safeguard. | 
believe in this from the large number of ealls that ar: 
never heard by the Government and commercia! stations. 
While experimenting with my receiving set at a point on 
Buzzards Bay, Mass., I once heard a ship call every naval 
and commercial station i1.om “N. A. G.” (Fire Island, N 
Y.) to “B. H.”’ (Boston), inclusive, also several ships, for 
an hour, without getting a reply. Suppose this had been 
an urgent distress call? That ship would have gone down 
with the call unanswered unless I or some other *‘med- 
dler’”’ had given the alarm. 

This does not necessarily mean that the regular opera- 
tors were neglecting their duty. Some may have taken 
off their ‘phones to rest, and others may have been 
“listening on a different tune.” But it does demonstrate 
that the only safety lies in having as many operators as 
possible on the job. 

While a complete defense of the wireless amateur 
operator, or a technical explanation of why such stories as 
that of Siasconset and Gresham interference are untrue, 
cannot be made within the bounds of one letter, the 
writer hopes that the foregoing facts will have some 
weight with the Editor of the Scientiric Ammprican. 
They were not obtained second hand, or from newspaper 
report, but are true, to the personal knowledge or the 
writer, who is a credible witness, and will be pleased to 
testify to them under oath. 

Of course, no one can deny that it is possible for a 
private wireless station in the vicinity of a Government 
station to interfere with the latter, and this interference 
sometimes takes place, and therefore some form of regu- 
lation by law should be had; but it would seem to the 
writer that the law need only provide for the licensing of 
such private stations as are near enough to the Govern- 
ment stations to be actually capable of interference, thus 
leaving thousands of those which are back in the country, 
and cannot interfere, free to operate and develop the new 
means of communication unhampered. Would the 
Scientiric AMERICAN give its support to such a bill? 

Joun V. Porssput. 

Tennallytown Station, Washington, D. C, 
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Panama—Personal Impressions of the Work—II 
The Gigantic Slides in the Culebra Cut 
By J. Bernard Walker 
|The second of a series of articles on the Panama canal, written by the Editor-in-Chief of the 
Scientific American, who rece ntly made an extended visit to the ‘ny 


Isthmus, to pe sonally ins pect the work and 
gather the impressions upon which this 


series of arlic.es is based. | 

















rhis photograph shows the deepest point of excavation, which occurs at the summit of the mountain divide 


M ANY of us will remember that when the United 
4 States tered upon the work of constructing the 


tine nost formidable obstacle, and the 


one which it was believed would control the question 





of the date of completion, was the great cut through 
the continenta! divide at Culebra It was confidently 
predicted that the other more important works, such 

the Gatun dam and the locks, would be completed 
well ahead of the stupendous excavation which had to 
be laberlqusiy curried through the mountains The 
question of how soon the canal vould be completed was 
assumed ft be a cguestion of how soon the great cut 


mld be opened down to grade 


But when the f strength of the American machin 





ery and working force had been developed at Culebra, 
and the steam shevel had begun to bite 

deepiy into the work, the progress was at (SURFACE 
such an astounding rate that it soon be ee 
came evident, barring unforeseen accidents, > 


it would be completed ahead of 


that the « 
the Gatun dam or the locks. Thus it came 


wut that the determining time-element 


was for some vears considered to be the 
laving f the enormous masses of con 
rete in the locks and the slow upbuild 
ing of the artificial hill across the valley 


of the Chagres at Gatun 

Nature, however, had in store for the 
American tollers some unsuspected diffi 
culties, er, to speak more correctly, diffi 
culties on an entirely unsuspected scale Slides of a 

ixnitude unprecedented in the history of engineering 
began to develop, and the deeper the excavation went 
the more formidable were the slides Before many 
months had passed it began to be a question whether, 
after all, Culebra cut would not be the last of the 
work to be accomplished As the cut was carried down 


umd the slides Increased in magnitude, the question de 


veloped into a certainty 


Before proceeding any further let it be clearly 
understoed that the slides, in spite of their stupendous 
eropertions, will have no effect in ce the opening 
f the canal. They are troublesome, their ultimate ex 
tent is somewhat uncertain, and they are enorn 

but ne one on the isthmus who has any tec! 


knowledge of the situation believes that the 


Gold Hill on the left, 534 feet above the sea leve! 


The Culebra cut at Gold Hill. 


possibly become so extended as to delay the date of 
opening 
Now, although the cut through the divide is approxi 


mately nine miles in length, the bulk of the work of 


excavation is concentrated at the point where the 
highest ridge of the hills is cut through, and it has 
been done within the comparatively short distance of 
about five miles. So heavy is the work that within the 
limits of two miles in the vicinity of Gold Hill the total 
amount of excavation will reach the enormous figure 
of 56,500,000 cubie yards. The deepest excavation is 
it Gold Hill, where a cross-section shows that the 
highest point of excavation (where ground was broken 
by the French) on the eastern side of the cut, is at 
an elevation of 534 feet above sea level, or 494 feet 





Diagram showing the action of slides in the Culebra cut. 


above the bottom of the excavation. At the center of 
the canal, at the axis of the present canal prism, the 
original surface of the ground was about 300 feet above 
sea level or about 260 feet above the finished bottom 
of the canal. The highest point of excavation on the 
west side of the cut is 312 feet above the sea level. 

The French appeared to have recognized that the 
excavation through the Culebra divide was the most 
important part of the whole work at the isthmus; al- 
though they were also fully alive to the fact that the 
proper control of the Chagres River was essential to 
the success of the canal 

When the excavation is completed the bottom of the 
canal will be at elevation plus 40 above mean sea level 
it will be filled with forty-five feet of water, so that the 
elevation of the surface will be normally at plus 85 


The highest point of excavation is at the top of 


above mean sea level At the end of the rainy season, 
the surface of the canal through Culebra and of Gatun 
Lake will be at plus 87, the gates at Gatun spillway 
being arranged to hold it at that maximum elevation. 
During the dry season the loss of water due to pass- 
ing ships through the lock, evaporation, leakage, etc., 
will gradually lower the surface level; but since it will 
be possible to carry on navigation with about 41 feet 
of water in the canal, there will be stored for the dry 
season a surplus of more than five feet of water. 

One of the first impressions I received during my 
study of the work and the men who have it in hand 
was that of the generous tribute which is universally 
paid by American engineers to the quantity and char- 
acter of the work done under the French régime. 
Twenty-five years ago excavating ma- 
chinery was almost Lilliputian compared 
to that which the contractor has ready to 
hand to-day. The French employed the 
most up-to-date methods of their day; and 
more than once the engineers in charge of 
the work stated to the writer that, con- 
sidering the difficult and novel climatic 
conditions under which they worked, and 
the limited capacity of the excavating 
plant of those early days, the French did 
some exceedingly creditable work. 

But as far back as the year 1884 there 
loomed up a little cloud of trouble which 
was destined to grow amazingly and prove 
to be one of the many discouraging elements which 
led to the collapse of the French plans. At Cucaracha, 
on the east side of the canal, just to the south of the 
solid rock formation at Gold Hill, there developed a 
slide which continued throughout the French period, 
and was destined to extend into many years of the 
American occupation. This slide has broken back 
nearly two thousand feet from the center line of canal, 
and has extended over no less than 47 acres. Up to 
July ist of last year, 2,722,164 cubic yards of material 
had slid into the cut and been removed, and at that 
time it was estimated that 400,000 cubic yards re- 
mained to be taken out. 

Twelve months ago there were twenty-one slides in 
the length of the Culebra cut. Of these, twelve cov- 
ered areas which varied from one to forty-seven acres, 
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This is a typical break, in which there is a vertical line of cleavage and the bottom 
of the detached mass crumbles under the weight of the superincumbent material, 


Slide at Paraiso. 
and the other nine were of less than one acre in ex 
tent At that time the total area of the material that 
was moving down into the cut was 149 acres! At the 
present writing over 15,000,000 cubie yards of slid 
ing material has been loaded on to cars and hauled 
out to distant dumping grounds Some of the slides, 
including that of Cucaracha, have ceased movement 
dead.” 


The slides are due to the 


and are Others are still in movement 


irregular geological 


formation of the Isthmus The material through 
which the canal is being dug consists largely of a sedi 


mentary volcanic ash, which in the course of its geo 
immature life has solidified to varying de 
Rarely is it found of the proper 
to be entitled rock, in the 


logically 
grees of hardness 
hardness and consistency 
sense of that word as employed in engineering work 
in the United States. This material is here and there 
upheaved and penetrated by a hard and stable igneous 
rock such as is found at Gamboa and notably at Gold 
Hill. The great irregularity both in the stratification 
and the consistency of the material, particularly where 


it rests on harder, underlying rock, presents conditions, 





hil) or * hump 


The weight of the sliding mass on the right has forced up the smal! 


which is seen in the center of the canal excavation. 


The great Culebra slide to the north of Gold Hill. 


When the material is disturbed by excavation, emin 
ently favorable for the formation of heavy slides. 
moving mass comes down 


Broadly speaking, the 


into the cut either by sliding or by crushing. In some 
cases, the material has been sloped at a deeper angle 
than that at which it can naturally stand, and in such 
au case it will keep slipping off until the natural angle 
of repose has been reached. In many cases, equilib 
rium is not established until the slide has reached a 
slope of 1 vertical to 7 horizontal. Another form of 
sliding occurs when the overlying material through 
which the cut has been made, is resting uvon rock 
vr some harder material than itself which slopes to 
ward the excavation. As the excevation is carried 


down, the overlying mass becomes so heavy as to over 
come the frictional resistance between itself and the 
harder material beneath, and it commences to move 
frequently 


@éxcavation. The movement is 


surface drainage water, which, filtering 


into the 
assisted by 
along the natural line of separation, lubricates the 
surfaces and assists the movement. 

Another form of slide is that which is due to crush 


ing or disintegration of the material. This cccur 
when the underlying rock is of poor quality or ts 
vertical seams or seams which slope 


As the depth of the excavation in 


intersected by 
toward the canal 
creases, the weight of the superincumbent mass along 
the fuce of the cut becomes so great that the material 
ut the foot of the excavation is crushed; it loses its 
cohesion, breaks up, and is pushed down and outward 
toward the center of the excavation. Being resisted 
by the reactive effect of the undisturbed floor and 
opposite foot of the cut, the material is forced, some 
times, as high as twenty to thirty feet above the 
original bottom of the cut. The “hump,” as it is called 
at A (see accompanying sketch) rises until a point is 
reached where an equilibrium is established between 
the weight of the hump and the weight of the sliding 
section B of the side of the cut, less the frictional 
resistance to movement along the line of cleavage. The 
method of dealing with these slides adopted by Co! 
D. D. Gaillard, who has been in charge of the Centra 


Division, in which Culebra is ineluded, for the last 


(Concluded on page 526.) 

















From the plough on the last car, a steel cable extends to a steam winding drum at the engine 


contents of each car, and so speedily unloading the whole train. 


Plough unloading a dirt train of twenty flat cars, 


The plough is drawn forward, sweeping off the 
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Wilbur Wright 
The Passing of a Great Inventor 


there were the sled runners that Ader and others had 


proposed. Not a single element in the machine was 
absolutely novel; yet the machine as a whole was the 
most novel mechanism that could be imagined. The 
ame may be said of every great invention. Morse, 


Bell. Fulton and the rest. all of them seized the abandoned 


devices of their predecessors and combined them into 


operative inventions. To the world at large it seems 
but a small thing to step in this manner from failure to 
success vet only a master mind succeeds in making 
an operative combination out of old elements. In an 


ippreciation such as this, it 1s out of place to comment 
upon the originality of the two brothers who gave us the 
flying machine Some day, when a real history of the 


irt of flying vritten, when the legal bickerings that 
now befog the issues are well behind us, it wil! be realized 


that the invention of the fly ing machine differed psycho- 


of flying. That he experienced all the thrill of a flight 
through the air, he gave ample proof in a brief article 
written by him and his brother for the Screntiric 
AMERICAN some years ago. But a sportsman in the 
sense that he loved to pit machine against machine 
for the mere sake of racing, regardless of personal risk, 
he was not and had no desire to be. He never placed 
his own life in jeopardy more than the exigencies of 
flving ordinarily demanded; nor would he or his brother 
permit the aviators in their employ to do so. No man 
realized more keenly than he how enormous is the 
personal risk involved even in ordinary flight; no man 
took such precautions as he to mitigate those risks, 
The meticulous care with which he examined every 
square inch of his machine before each flight, must have 
seemed ridiculous to those who watehed him and who 
fancied that flying was no more dangerous than auto- 

mobiling. The need of care, too, seemed 

belied by the matter of fact way in which 











he made his personal preparations. He 
never troubled to don an elaborate flying 
garment; he wore no goggles; he made 
none of those theatrical preparations 
which the public has come to expect of 
the airman. He slipped a pair of bicycle 
elamps around his trousers, pulled his 
tourist cap farther down on his bird-like 
face, and placed his hands on the levers, 
That was all. 

Supreme self-confidence and yet not a 
trace of vanity was one remarkable char- 
acteristic. Deeply religious, too, he was, 
a trait which is to be expected of the son 
of a bishop and the descendant of Puri- 
tans. He earried his religious beliefs far. 
He himself never took part in a flying 
contest on a Sunday nor would he permit 
his aviators to do so. At Belmont Park 
and at other meetings he was perfectly 
willing to lose thousands of dollars on 
that account alone. He never spoke or 
wrote of his work without mentioning 
his brother. For that reason it is diffeult 

we have found it impossible—to write of 
him alone. 


The Gould-Scientific American 
Prize 

“§ » June Ist the following entries wers 

received for the $15,000 prize offered 
through the Screntiric AMERICAN by Mr. 
Edwin Gould for “‘the most perfect and 
practicable heavier-than-air flying ma- 
chine, designed and demonstrated in this 
country and equipped with two or mor 
complete power plants (separate motors 
and propellers), so connected that any 
power plant may be operated inde- 
pendently, or that they may be used 
together:”’ 

Alleas Aeroplane Company, Boston, 
Mass.: Double biplane of the following- 
surface type. 

Howard Gill, Boston, Mass.: Biplane. 

H. Curtis, Manchester, Mass.: Burgess 








17 8 tage of is experimental work, earried out 
ra brother inappreciated at first 
nen, Wilbur Wright nm the 
rief space of nine vear aw the flving machine develoy 
ler his hands and those of his brother from a crude 
1 great, motor-driven artif 
rd | ad t ee the realization of a dream that ha 
tunted ntor er since the orld began lived 
to see hin lf honored | king and potentate legis 
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over liundred years hence, it may be, the conque 
the alr ittended a t has been b the disheartening 
defeat of hundreds of misguided men and the sacrifices 
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honor of tanding in the annals of inven- 
n beside Mor Bell, Fulton, Bessemer, 
Wat Arkwright « word, beside the 
m \ have give! the machinery of 
rod ! at n 
H vas indeed a singular personality 
Lean " ‘ reticent he had nothing 
f the out lt brillian that one would 
wsoclate with ti jution of one of the 
most difficult echanical problems that 
ever mfronted tl human mind Selen 
tifi raining in the accepted sense of the 
1, had litth Yet his whole bent 
f mind, hi ittitude toward the 
ention with vhicl hi name ill be 
rT r i t i entiall een 
HH I Li true 
th ! i i i 
‘ re ding i 
} ! i i 
Yet i i I her 
“ahi I i in ave 
hanut t t Dle-t ded pioneer who 
ga so generou mut of | ripe experi- 
it wa he who introduced the two 
brothers to the secier « world by inducing 
them to read papel rw histori before 
the Western Soci Engineer it was 
ne “ hed n itial experiments, 
anit who vouehed for their ecess at a 
rid a till in doubt 
Wi the new as first flashed around 
vworta ha two hievele makers ol 
layton, O had invented an aeroplane 
th whieh the had actuall been making 
nore of ss pub flizhts, no one would 
Deley if It seemed ineredible that the 
in 1CAr t \ rapt reporter who had 
been known to elimb down chimnevs in 
th effor Lo pf nto the affairs of other 
peop fad Liv I » Important an event 
to pa inheralded for months, and still 
more ineredible that he first practical 
flying machine should have been invented 
, 7 


y two obseure meehanics of the Middle 
Wes! Had net Maxim spent $125,000 


on the pre ) 





and given up its solution as an im- 


ilitv? Had not Langley, after years of ex- 


possi! f 
perimenting, been compelled to abandon his work 
because the ¢ rnment refused to assist him further? 





Had not Lilienthal and Pilcher lost their lives in gliders? 


Later, when the reporters began to appear and the too 
curious public became uncomfortably numerous, Wilbur 
and his brother retired to Kitty Hawk, on the inacces- 
sible sand dunes of which they had carried on their 


early work Photographers, hidden in bushes. brought 


back tiny views of an aeroplane in the air—the first 
evidence of the flying machine's advent, but not evidence 
of the real con ction of the wonderful machine Not 
ntil 19908, whys Orville in America, and Wilbur in 
Kran performed the first really public flights in pur 
uanee of contra »Hligations, wv the construction of 
their machine reail inderstood 

Like all great inventions, it proved amazingly simpk 
There was the trussed frame that Chanute had first 
used with such suecess; there was the horizontal rudder 
placed forward as Maxim had done; there was a means 
of controlling the lateral balance by changing the 
impact angle f the wings, a method proposed year 
before; there was the vertical rudder obviously essentia 


} 


for directing the machine in a horizontal plan 


WILBUR WRIGHT 


logically in no important respect from the invention 
of other great mechanisms; that invention always 
consists not in dreaming, or in writing reams of paper 
on possible ways of flying or in drawing countless designs 
of possible operative soaring devices, but in doing, in 
ceaselessly experimenting, in risking health and life. 

It is not without significance that the flying machine 
should have been developed, not by an engineer or a 
trained physicist, but by two men who worked with 
their hands. Thus the popular conception of the true 
inventor is justified, and thus the stories of great inven- 
tions is enriched by still another tale in which the hero 
is not a university professor or a member of the Royal 
Society, but a simple, yet wonderfully ingenious man 
who patiently works by cut-and-try methods and 
succeeds. 

That Wilbur and Orville Wright should fashion their 
machine with their own hands, that they should make 
even their own motor, conforms with the traditions of 
invention. Every strut, every wire, every piece of 
spruce that entered into the machine’s construction was 
manipulated by the brothers themselves. 

A sportsman in the true sense of the word, Wilbur 
Wright was not. By that we do not mean that he 
was totally incapable of enjoying the pleasurable side 


biplane. 

The Boland Aeroplane and Motor Com- 
pany, Rahway, N. J.: Biplane. 

Edward J. Elsas, Kansas City, Mo.: Biplane. 

H. W. Mattoni, 217 West 120th Street, New York: 
Multiplane. 

Macleod Multiplane Company, Richmond, 8. I. 
Multiplane. 

Charles H. Burleigh, South Brunswick, Maine: Multi- 
plane. 

George W. Beatty, Mineola, Long Island: Biplane. 

Grover Cleveland Loening, on behalf of the Queen 
Monoplane Company, Fort George, New York: Mono- 
plane. 

John P. Conkling, 125 East 23rd Street, New York 
city: Biplane. 

According to the conditions, the contest will take place 
on July 4th, 1912, and following days under the super- 
vision of a committee which will consist of a representa- 
tive of the Screntiric AMERICAN, a representative of 
the Aero Club of America, and the representative of 
some technical institute. The place of holding the trial! 
is to be determined by the Contest Committee. Th 
Screntiric AMERICAN will immediately proceed with 
the necessary arrangements. The entrants will be dul) 
notified where the contest will be held. Illustrated 
articles on the tested machines will be published in the 
SCIENTIFIC AMERICAN, 
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The Laboratory 


Some Suggestions for Home Experiment 


A Cheap Telescope 
By C. C. Kiplinger 
N that admirable work, “Experimental Science,” 
| efficient 
The modified in- 
prove easier of construc- 


may 


be found a description of a very astro- 
nomical telescope of minimum cost. 
strument here described may 
tion and more adjustable than the foregoing telescope. 
is not 


been 


The long-focus meniscus lens of the original 
always substitute has 
found in the partially corrected auxiliary lens of the 
“Ideal” portrait type, 2% diameter and of 
40-inch 


available. A first-class 
inches in 


focus, obtainabie from any mail order house 


for about two dollars. The eyepiece is of the micro- 
scope kind, negative, 2/3-inch focus, and costing $1.50. 
The objective is mounted in an adjustable brass cell 
and is very convenient for this purpose. 

The telescope body is made of heavy tin, 3 inches in 
diameter and 40 inches long, on the outside of which a 
This is then shel- 
finish to the tube. The in- 
terior should be blackened with dead black varnish, or 


black canvas cover has been sewed. 


lacked, giving an elegant 


lined with black paper or thin cardboard coated with 


au mixture of lampblack and glue. The ends of the 


body should be cut squarely. <A _ suitable stand or 
tripod should be used in connection with the instru- 
ment. 


Three strips of tin, 4 inch wide, should be rolled 
3/16 inch thick, and lapped over 


as shown in the accompanying drawing. 


ut one end until abeut 
ut the other, 
‘Lhese must be equal in length, and serve to hold the 
objective in position, as indicated by the dotted lines. 

The eyepiece mounting is also shown in the drawing. 
bolts obtained from old dry 
hold the tubes concen- 
The inner 


Six small stove bolts, or 
latteries, serve to adjust and 
tric and the eyepiece in the optical axis. 
should fit tightly, 
the bolt heads. The eyepiece tube slides in the latter, 
hence it should be lined with cloth. 


tube and is necessary because of 


These tubes may 
be made of brass or heavy sheet metal and are black- 


ened on the inside. 


The importance of properly diaphragming uncor 
rected or only partially corrected lenses cannot be too 


highly emphasized. A simple experiment will illustrate 


this. Look at the moon through this telescope, using 
full aperture, and then diaphragm the objective, using 


blackened cardboard disks with openings of various 


sizes. Note the wealth of detail and almost complete 
disappearance of color which is revealed by the use of 
The smallest diaphragm which 
illumination with sufficient de- 
This must be determined by 


the smaller apertures 


will give satisfactory 
tail is the one to be used. 
trial 

Various celestial objects require diaphragms of dif- 
the fainter the object, the larger the open- 


The use of diaphragms 


ferent sizes ; 
ing necessary for best results. 
is also important in the adaptation of non-achromatic 
lenses to low-power compound microscopes. sy using 
a very small opening, surprising results are obtained 
unpromising materials. 

be much improved by separating 


As the two 


from such 

The objective may 
them so that they are about \ inch apart. 
components are cemented together with Canada balsam, 
they The 


may be separated in the following manner: 











Details of the cheap telescope. 


lens should be taken from its cell by removing the re- 
taining ring (a metallic ring pressed into place to hold 
the glass in position). The lens is now placed in a tray 
of warm water, putting a small piece of cardboard be- 
neath it so that it does not come in contact with the 
hottom, and increasing the temperature of the water 
until the balsam melts and the lenses slide easily apart. 

Remove the residual balsam from the glasses with 
alcohol and a soft cloth, taking care not to injure their 


polish. They should be remounted in the original cell, 
separated by a thick ring of cardboard. The definition 
The magnification of the 


eyepiece will be increased by removing the front lens. 


will be greatly improved. 


A Thermo Magnetic Motor and Generator 
By E. R. Stockle 
HE device described below is an interesting appli- 


eation of a well-known phencemenon of ferro-mag- 


netism, viz., the loss of the magnetic quality of iron 
It will be 


at red heat. well before proceeding with a 











ea 
Fig. 2. 


An oscillating 
generator. 


Fig. 1.—The rotating 
spider. 
description to set forth briefly the manner in which 
this phenomenon can be employed to furnish mechan- 
ical energy, as in a motor, and electrical energy, as in 
a generator. 

Consider the energy expended by a magnet in at- 
tracting an iron armature from a distance «2 to its poles. 
This energy will be equal to the product of the average 
force, f, and the distance. 7. To remove again the 
armature to its original position before the poles of 
the magnet, it is necessary to do an amount of work 
the magnetic system when 
Now the energy 


equal to that given up by 
the iron was attracted, viz.. f X @. 
for this work can be furnished in two ways. 
ical energy can be furnished the system by exerting a 
foree, f. and withdrawing the iron to its original posi- 


Mechan- 


tion, «. . Again, heat energy may be given to the system 
by heating the armature to red heat, whereupon it 
loses its magnetic quality, and may be withdrawn the 
distance « without overcoming any attractive force due 
to the magnet, that is, without doing any work. Upon 
the cooling of the armature, however, the heat energy 
again takes the form of potential energy, because of 
attractive force between the 
This energy is therefore 


the restoration of the 
armature and the magnet. 
again available as mechanical energy. 


To apply this principle to the op- 


Take a 
starch 


over the iodine for a few minutes. 
quality that has 


Moisten it in a solution of water, 8 ounces; 


piece of 
good paper been sized. 
sulphurie 
acid, 2 drops (no more); drain the paper until surface 
keep the 
two together under pressure for five minutes, and upon 
separation there will be found .a fine print (in 
reverse) of the parts that are 
black in the engraving will be blue in the print. If 
this print be 
copper plate and be subjected to pressure in a copy- 
ing press for ten to fifteen minutes, the blue image 
will have left the iodide of 
copper will be made upon the copper plate 


dry; place this upon the iodized engraving; 


very 
engraving. Those 


now placed upon a very clean smooth 


paper, and an image in 

If the copper plate is previously coated with silver 
(electroplated) and the fodized paper pressed thereon, 
a print in iodide of silver will be formed, which if 
exposed to the vapor of mercury in a closed box at 
120 deg. Fahr., will in a 
daguerreotype of the engraving. 
pears to attack the ink of the engraving only, with the 
that a perfect 
upon paper and metal without the aid of light. 


very short time produce a 


The iodine vapor ap 


result picture can be reproduced both 


A Light and Shade Illusion 

By Prof. Gustave Michaud, Costa Rica State College 
Se at the accompanying figure reveals the 

ordinary and well-known contrast effect: although 
both profiles are exactly of one and the same shade 
of gray, that on the white field looks a trifle darker 
than the other. The figure, however, was made for the 
production of an illusion by far more intense and more 
interesting than this. To get it, turn your back to the 
window and look at some far-away object in the room 
While so doing, without making any effort to see dis 
tinctly the obstacle which appears on your line of sight, 
bring the figure at foot from 
when you will notice that the white man’s face grows 


about one your eyes, 
almost white, and the negro’s nearly black. 

The author is unable to give an entirely satisfactory 
explanation of this illusion, but its production is doubt- 
less closely related with Jurin’s experiment and with 
what is called Fechner’s paradox. Jurin found that 
any object seen with both seems one-thirteenth 
more luminous than if seen with one eye only. Feehner 
discovered that if while one object is being examined 


eyes 


with both eyes, the amount of light received by one of 
the two eyes is decreased through the interposition of 
a dark glass, the object appears darker than when the 


whole amount of light received by that eye is sup 
pressed. During the experiment described here, diplopia 


fact that the 
figure considered, and 


or double vision occurs as a result of the 
eyes are looking afar while the 
indistinctly seen, is near. As a consequence of diplopia, 
homologous or corresponding points on the two retinas 
While the image of the 
of the left 
that of the dark field is formed on homologous points 
of the of the right 
influence exerted by one eye upon the 


do not perceive similar images 
negro’s face is formed on the retina eve, 
Through the curious 
of the 


retina eye. 


vision 





eration of the thermo inagnetic me 
tor in its simplest form, the follow- 
ing apparatus is assembled: 
Several equal lengths of iron wire 
(about No. 30) are fastened to a 
needle by a turn or 
center. These 
ranged to radiate 
from the needle, thus completing the 


about its 
wires are then ar- 
symmetrically 


two 


“spider” or rotating element of Fig. 
1. The needle .is then suspended 


from one pole of the magnet by its 
shown, the of the 
radiating wires just clearing the op 
posite pole. When a Bunsen burner 
to heat the wires just to 


point as ends 


is placed 
one side of this pole, the cool wires 
on the other side are attracted 
toward the pole and into the flame, 

















they in turn become heated, 
and give place to other 
from the other side of the pole. 

Thus the rotor may be caused to turn at about 200 


revolutions per minute. 


where 


cool wires 


Reproducing Engravings Without Light 

F a smal) steel engraving such as a portrait or a 

view is treated as follows, an excellent copy can be 
made direct upon paper or a_ bright copper plate. 

Place fine crystals of iodine upon the bottom of a 
tray, then place the engraving with the printed face 


The Negro and the Caucasian faces are of exactly the same tint. 


other, the face appears much darker than it is. The 
exact reverse phenomenon takes place in the case of 
the right eye; when the gray image of the white man’s 
upon the right 
points of the left retina perceive the image of the white 
field. The experiment differs from that of Fechner 
mainly in the method applied to modify the amount of 
light admitted, and in the fact that, 
of one eye is darkened, that of the other ts brighened. 


face appears retina, the homologous 


while the vision 
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What Inventors Are Doing 
Simple Patent Law; Patent Office News; Inventions New and Interesting 
Laundering Paper Currency where it is either undesirable or impossible to remove it thoroughly and put in a bath of sulphurie acid, specific 
by the erude method of seraping. The following ts a gravity 1,100; after they had been in the acid bath an 
6 tnt ane 65 & One Comm oul te RnOes Fouryees — sf method which I found to be highly efficient and satisfac- hour they were taken out and dried. 
at the end of that time the bill which has left th tory In this case, the lead plates had become thickly The ammonium acetate bath will retain its strength 
Srensul “ vell-starched condition returns 90 coated with sulphate by precipitation: first, the had through much work, and when it does begin to weaken. 
Stay ane worn that % must be put through & macere heen accidental allowed to stand in distilled water till a its strength can be maintained for a time by the further 
tor and completely destroyed. It has cost the Govern thick coat of lead hydroxide had formed, then the addition of ammonium hydroxide. 
ment one and om ird cents to make that = and to were transferred to a bath of dilute sulphuric acid, The operation of washing the lead acetate, a very 
this must be added two mills to pay the cost of destroy where a firmly-adhering coat of lead sulphate qui soluble salt compared to lead sulphate, from the plates 
ing te on ~seiang: b is this destruction, eat as formed . prior to immersing them in the sulphurie acid bath must 
pipetted: tapi hgae whee Pony SaenGs Sot Se aes First, | washed the acid off in water and then put th be done thoroughly or the sulphate will re-precipitate, in 
. om Bane Gee fae Geleeng a sg gee plates to soak in a bath of ammonium acetate, ammonium which case it can however be easily re-dissolved in the 
oe hy Speen — . se hydroxide and distilled water in these proportions: three ammonium acetate bath 
teat bas . — wes ane natural _ parts of wa me part ammonium hydroxide and one (bout four days will be required to completely dissolve 
. Second, after the plates were clean the vere shes 
wmbher in service. cost no more for acture 
a iedieediaie Shee ae Bae heer of hg gr ae 7 Bifunctional Formation of Storage Battery 
in the year 1911 were of one, two and five dollar deno Plates 


mination The smounted to 246,172,000 pieces In 
he same | vear 2 0.071 pieces of paper currency 
were turned for redemption, in other words, for 
lestruction The cost to the Government of manufac- 
turing and issuing these notes was more than 335,000,000 
and the cost of destroying them, about $400,000 


A little over a year ago Joseph E. Ralph, director 


f the Buresu of Engraving and Printing, suggested 


to the Secretary of the I're asury that a machine be 


constructed to launder the old currency and put it in 


hape for re-cireulation. After a year of experimenting 


such a machine, or rather, set of machines, was built 
with a capacit f 20,000 pieces of paper currency 
per da) These machines wash the bills just as u they 
were cuffs or collars rch them and iron them, so that 
they issue from the laundry looking as good as new 


The set which is in operation in Washington is shown 
inthe aceompal engravings It 1s proposed to in 
stall others in the various sub-treasuries at New York, 
Boston. Philadelphia sJaltimore, Chicago, Cincinnati, 
St. Loui New Orleans and San Francisco. It is also 
considered probable that the national banks will have 


to adopt the washer 


ind soon all the principal financial 
institutions of the country will add a laundry branch 
to their establis! ents 

For the present, the Government will not undertake 
which 


contain yellow ink, for the reason that the potash in 


to wash any bills of the higher denominations, 


the suds in which the bills are washed causes yellow 


ink to run. However, it is confidently expected that 
eventually this 


io be 


difficulty will be overcome. 


properly laundered a bill must go through 


three separate machine The first step consists of in- 
serting the bills into the washer, which is made up of 
a series of rubbers with double blankets between them 
Each bill is fed in between these blankets, which hold 
them flat-in the water, and they go back and forth 
nine times through the suds, which contain a bleach 

The washing tank is divided into two parts, one of 
which holds hot suds and the other clear rinse water 
The same blankets go up over a partition into the 
rinse water, carrying the bills with them fter going 
back and forth through the rinse water eight times, 
they are blown off the blanket by an air blast which 
Through this 


comes through perforated cylinders. 


washing process, a bill is obliged to travel 150 feet 
In order to find lost bills, the washer is raised above the 
tank and then the suds and rinse water are searched 
for the bills that have become detached from the blankets 
and which otherwise would go out with the waste water 

As all the stiffness is taken out of the bill by the 
laundering proce it is necessary to starch them with 


J 


a solution of glue and alum. This process is known as 


sizing the hills From the sizing machine, the bills 


go into the ironer, which is an ordinary collar and 


euff ironer, such as used in many laundries. The damp 
sized bills are placed upon a canvas apron and go over 
a small steel eylinder which dries them, and then over 
i } ; 


a large cylinder heated to about the same degree as an 
vhieh irons them. The 
of padded rolls 


but one-tenth of one cent, the dirty 


ordinary flatiron pressing 


is done by mean In ten minutes time 


and at a cost i 


bill comes out of the laundry fresh, clean and criap 


Director Ralph estimates that minations of one 
dollar, two dollars and five dollars will be laundered 


o the Government SS00.000 a vear 


How to Remove Lead Sulphate from Lead 
Plates 
By Paul F. Trout 
N storage battery practice, one is often confron 


with the perplexing problem of removing a coat of hard 


lead sulphate from a sheet or plate of metallic lead 














The sizing machine and the washer, the latter 
showing mechanism raised from the rinsing tub. 

















Sizing the bills before sending them to the ironer. 

















ironing the bills on a collar and cuff machine. 


LAUNDERING PAPER CURRENCY 


N the manufacture of storage batteries of the Faure 
type it is very desirable to be able to ‘‘form”’ the plates 
together in sets of positives and negatives—just as they 
go out in the finished battery ready for the market. A 
gained in “forming” 


great advantage Is plates together, 


or “bifunctiona *asitis termed in the trade, because 


it saves much time and of course money. 


But there are many difficulties to be overcome before 
the method can be carried on with success, and it is the 
purpose of this article to briefly outline some of those 
difficulties and to show how to overcome them. First of 
all, it must be borne in mind that a storage battery in its 
manufacture and use involves certain immutable laws 
of nature, as it depends upon electro-chemical reactions 
to do its work 

To successfully “‘form”’’ battery plates bifunctionally, 
one must start at the very first shop operation. Of 
course, it is taken for granted that care is always taken 
to secure chemically pure oxides of lead for active ma- 
terial. In the pasting operation is where nearly all fail- 
Pasting is very 


ures and troubles have their cause. 


unhealthy and it is hard to keep good men in that line 


of work, so, as a consequence, 1n most shops we find it 
being done by the lowest type ol unskilled workmen who 


Right 


do not know enough to do it right if they tried. 
there lies a potent cause of trouble. 

It is most important that the paste be properly mixed 
and not be allowed to stand longer than a half hour 
before being used. Distilled water is often mixed with 
the dry oxide to make a paste, but as hydrolysis is the 
Where 
no specially prepared ‘‘expander”’ is available, it is best to 
However, 


esult to a small degree, its use is not advisable. 


use cold sulphuric acid specific gravity 1,100. 
one must be careful in mixing lead oxide and dilute sul- 
phurie acid because heat is produced, which results ina 
paste which is not chemically uniform. When red oxide 
of lead is treated with dilute sulphurie acid, it is oxidized 
to lead peroxide when the acid is either too warm or too 
strong 

Lead peroxide can be recognized by the light chocolate 
hue of the mixture, and as red oxide of lead is used on 
the positive plate whose active material is peroxide of 
lead, the use of oxidized paste will always produce a plate 
which will swell or “grow” every time it is ‘“‘charged”’ 
until it will be useless after 8 or 10 cycles of charge and 
discharge In battery shops, I have watched pasters 
mixing red oxide of lead with dilute sulphurie acid, the 
mixture heating up until steam rose from it, as the acid 
was too strong and theoperation was being carried through 
too rapidly. I have watched the ‘‘forming”’ of the plates 
which were pasted with the hot steaming paste and the 
result was some of the worst cases of ‘‘growing”’ plates | 
ever saw. It is to the best interests of the manufacturer 
that the 
“piece work.”’ Little harm comes of improper use of 


‘“pasting’’ operation should not be paid as 
paste for negative active material except that the plates 


will have low capacity. The use of weak sulphuric acid 


in making paste isa’l right if it is intelligently and care- 
fully carried on 

Where pure red oxide of lead is used in the positive 
active material and pure litharge in the negative, ‘“‘grow- 
ing’’ positive plates will always be the result more or less 
of bifunctional formation, because it does not require as 
much current to oxidize the red oxide of lead to lead 
peroxide as it does to reduce an equivalent quantity of 
litharge to the state of spongy lead. The “Law of 
Valence”’ accounts for this fact. 

In view of this fact it is very desirable to use some- 
thing in the positive active material which will have the 
Litharge has this effect 
and should be mixed with the red oxide of lead in the 


effect of retarding its oxidation. 


fallowing proportion: 75 per cent red oxide of lead to 


25 per vent litharge. The two should be thoroughly 
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mixed together and it will produce a posi- 


tive plate which will “form” with the 
same speed and same amount of current 
as a negative plate pasted with pure 


litharge. 

A great improvement is always found in 
the finished product when the 
made by mixing the dry oxide with a liquid 
weak sulphuric 

different “‘ex- | 
all serve the same | 
purpose, the active | 
material to swell a trifle during the ‘‘form- 
ing’ charge so that it is slightly porous and 
hence has a higher capacity. The best 
“expander” is made by mixing equal parts 





paste is 


instead of 


“expander” 
There several 


but 


acid. are 


pander’’ solutions 


namely, to cause 


of chemically pure glycerine and chem- 
ically pure sulphuric acid, specific gravity 
1,830, and then slowly diluting the mixture 
with pure distilled water until! its specific 
gravity is 1,100 Great 
exercised that the temperature of the solu- 


care must be 
tion is at no time above 90 deg. Fahr. 

Powdered pumice stone mixed into the 
active material, both positive and negative, 
before it is made into paste always pro- 
duces an extra porous plate which will 
yield very gratifying results on high-rate 
discharges. 

“Expander” made by mixing glycerine 
and concenirated sulphuric acid according 
to the above method is used in some of the 
best storage battery plates on the market 


to-day 
“Expander” is always driven out of the 
active material during the ‘‘forming”’ 


charge so that the swelling effect on the 
active material always ends when the plate 
is removed from the weak acid in which it 


was ‘‘formed.”’ 


| wards which they may obtain. Two invent- 


| 


each time weight is exerted on that part of | 
the tire against which the arm bears in such | 
manner as to cause the arm to move later- 

ally and sound an alarm. The special | 
form of alarm is a sound box having a con- 

vex disk which is buckled by the movement 

of the arm to make a clicking noise. 


The Inspiration to Invention.—At a re- 
cent hearing before the Patent Committee 
of the House of Representatives, a member 
of the legal profession asserted that invent- 
ors are inspired to invention by the re- 


ors followed him and differed with him 
and with each other. One inventor claimed 
that a man who is possessed or obsessed by 
the inventive faculty invents because he 
cannot help himself; that the inventor who 
does things worth while cannot help in- 
venting, and he will invent at any cost 
and at any price until he has finished and 
put into execution the thought that is in 
his mind. The second inventor expressed 
as his opinion that the great, prime stimu- 
lus to invention is reputation, the reaching 
for reputation and the credit for having ac- 
complished something. It is true that both 
inventors put their art above the mere 
mercenary money motive and this adds to 
the interest of their different individual 
views. But the second inventor qualified 
his expression by suggesting that while he 
thinks inventors are impelled principally 
by the desire to establish reputation for 
having accomplished something, that if! 
you take away from the inventor the op-| 
portunity, deprive him of the opportunity | 
of making a reputation for himself, and 
deprive him of the opportunity of making 
any money out of having made the inven-| 


|tion, then you strangle the inventive) 


British Patents and Applications 


be E British official records for 1911 show 
that while there was a falling off of over 


1,000 in the number of applications for 
patents there was an increase of more than 
10,000 in the applications for designs which 
were made in 1911 as compared with 1910, 
the totals for the two years being 43,057 
32,745, respectively. The designs 
registered in 1911 aggregated 41,581 as 
against 32,212 in 1910. 

In 1911, 9,743 applieations for trade- 
marks were filed and 4,868 registered, as 
against 10,623 filed and 5,722 registered in 
1910 

The Comptroller-General after reierring 
to the ever-inereasing importance of means 
of locomotion to the community in gencral 
as demonstrated by the prominence this 


and 


subject takes under an analysis of the 
whol field or inventive activity, goes on tu 
say that in the textile industry the most 
noticeable feature of interest is the remark- 
able number of inventions designed to 
obviate the objectionable habit known as 
“kissing the shuttle; that is threading the 
weft by drawing or sucking it through the 
shuttle eve by the breath. To avoid this, 
the shuttle is so constructed that it ean be 
threaded hy hand, or special suction or 
other deviees are provided for threading 
existing shuttles. Ffforts are still beirg | 
directed toward abating dust and improv- | 


| is always a problem of harvesting sap from 


thought, which is, doubtless, very true. 


The D. A. R. and Voting Machines.— 
The Daughters of the American Revolu- 
tion at their recent convention in Washing- 
ton city utilized voting machines in the 
elections. These are usually 
warmly contested and the machines were 
used this year by the Society for the first 
time. 

Provides for Healing Tree Wounds.—It 


elections 


trees to protect and heal the wounds to the 
tree. John T. Gilmer of Mobile, Alabama, 
in patent 1,012,541, describes a method of 
treating trees for extracting the sap, such as | 
turpentine, by so boring the bark and the 
sap wood of the trees as to form passages 
for the sap, that upon the removal of the 
sap collecting device from the tree, the 
outer ends of the passages will be closed by 
the growth of the bark layer over such | 
passages. 

Inventions of a Japanese.——Tetsusaburo 
Watanabe of New York city has seeured 
tour patents, Nos. 1,026,009 to 1,026,012, 
inclusive. The first and second are for | 
fountain paint brushes and the third for a 
reservoir attachment for writing pens. The | 
fourth, No. 1,026,012 is for a device for | 
stopping runaway horses and _ includes 
means in the nature of side bars to be 
drawn toward each other to compress the 





| affirming in part and reversing in part the 


| was made to K. on the ground that certain 


| stitute a reduction to practice and that B. 
| was not diligent, or that if these machines 


tile and is confined in steel drums or eylin- 
ders and the dispensing problem appears to 
involve means which will control the vola- 
tile liquid and which means will be so dis- 
posed as to be protected from mechanical 
injury by contact with objects exterior of 
the drum or container. 

A Pad for Artificial Teeth.—Jn re Moore, 
the Court of Appeals of the District of 
Columbia, by Chief Justice Shepard in 


decision of the Commissioner of Patents, 
has held to be patentable, claims for a pad 
of particular form to be worn between the 
gums and a plate for artificial teeth, in view 
of affidavits of skilled and experienced 
dentists that this pad provides an effective 
remedy for the trouble arising from false 
teeth and tender gums and that they had 
constantly exercised their energy and skill 
to find a remedy therefor, but without sue- 


coss. 


Legal Notes 


“Evergreen” is a Descriptive Word.— 
In Brakeley v. The Sears & Nichols Com- 
pany, the Commissioner of Patents has 
held the word ‘“‘evergreen”’ to be deserip- 
tive as applied to canned fruits and veg- 
etables as it would convey to the average 
purehaser the idea that the goods so marked 
are in as nearly a natural and fresh condi- 
tion as it was possible to prepare them and 
that they’ would remain so. 

Concealment of Invention.—There is | 
always a danger in concealing an inven- 
tion. Along this line, Assistant Commis- 
sioner Tennant has decided in the case of 
Baetz v. Kukkueck. An award of priority 


machines built by B., who was the first to 
conceive the invention in issue, did not con- 


did constitute a reduction of the invention 
B. had lost his right by concealment. 

The Value of Actual Open Reduction to 
Practice.—Assistant Commissioner Bill- 
ings in the case of Whitney v. Brewer re- 
versed the decision of the Examiners-in- 
Chief and awarded priority to Whitney, 
although Brewer was the first to conceive 
the invention, since the device built by 
Brewer prior to Whitney’s reduction to 
practice was either an abandoned experi- 
ment or, if a reduction to practice of the 
invention, was so concealed by Brewer that 
he forfeited his right to a patent in favor of 
Whitney. 

Invention by Joint Inventors.—Of in- 
terest to joint inventors is the case recently 





decided in the Court of Appeals of the Dis- 


| trict of Columbia of Mills & Conn v. Dar- 


lington & Mills & Conn v. Elliott & Dar-| 


| lington in which the Court held that ‘The | 


burden of proof is upon the junior party to | 
an interference, and where such junior | 
party consists of joint applicants, the bur- | 
den is upon them to establish that they | 
jointly conceived the invention at or about 
the time alleged in their preliminary state- 
ment.” 

Reduction to Practice.—The necessity of 
proceeding beyond the drawing and model 


RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the Sciexriric 
AMERICAN, 


; 
Pertaining to Apparel, 

HAT PIN.—-T. M. Danrecs, 234 8S, La Salle 
St., Chicago, Ill. A material check to the 
general adoption of guards for hat pins ts the 
fact that the guard when removed is often 
misplaced and cannot be found when wanted 
This is due to the fact that no means is pro- 
vided to keep the pin and 
when the pin is being drawn from and passed 


guard assembied 





into the hat, the guard being generally re- 
|} 
ie 

HAT PIN. 
moved and placed often where forgotten and 
lost These objections are overcome by pro 


viding the head of the pin with a guard holder 
and a guard adapted to be received and held 
on the holder and fit and shield the 
point of the pin. The engraving gives a side 
view of the pin showing the guard in fuli 
lines and in dotted outline in position of use 
on the point of the pin. 


over 


Pertaining to Aviation, 
FEATHERING PADDLE WHEEL.—F. J 


SCHNPIDER, 2200 Metropolitan Ave., Middle 
Village, L. L, N. Y. It is the aim of this 
inventor to adapt a paddle wheel for zero- 


plane work, and by means of which he can 
use one set of blades to deliver a thrust down- 
ward to aid in supporting the aerial 
and the other set to deliver a thrust 
ward, to propel it 


veascl, 


rear- 


Of Interest to Farmers, 

APPARATUS FOR DRYING MILK,—J. Me- 
INTYRE, care of I. W. Parmentier, care of 
National Milk Powder Co., 38 Park Row, New 
York, N. Y. This apparatus is arranged to 
insure the production of separate solid partt- 
cles of the milk without of spotling 
the batch or injuring the render 
ing the non-fatty solids insoluble, allow- 
ing reconstruction of the milk by disselving 
the product in water under application of 
heat, to obtain a solution akin to 
normal milk. 

PROCESS FOR TREATING 
McIntyre, care of I. W. Parmentier, care cf 
National Milk Powder Co., 38 Park Row, New 
York, N. ¥Y. In this process the milk 
centrated and formed in one continucus oper- 
ation into separate solid particles in the form 
of powder and granules, from which, by the 
addition of water and the application of heat 
milk can be reconstructed that is akin or 
practically true to the original milk in 
solubility, natural souring and coagulating by 
the rennet test. 


danger 
product, by 
thus 


natural 


MILK. —J. 


is con 


color 


Of General Interest, 


FOLDING BOX.—J. C. Gorpon, New Lon- 
don, N. H. Mr. Gordon's invention relates toe 
improved foldirg boxes and it has for its ob 
ject the provision of a strong and a _ well- 
braced box, which may be used by carpenters 
and other mechanics for carrying tools, the 


ing ventilation in the earding room of spin- oer a hapa which can = _stage of invention is forcibly stated in 

. : +, y 2 ¥ 20OVe _ ies 

ning mills. | move towarc eae o cr to cover the | Reeves v. Keystone Bridge Company, 5 
| horse’s eyes, reins being provided in con- 





Increasing attention is being given to the | 
utilization of the gyroscope, more particu- | 
larly in its application as a substitute for | 


the magnetic compass, and in its use as an | 
anti-skidding deviee for vehicles and as a| 
stabilizing means for flying machines. 

Only five apnieations were filed for the 
revocation of patents worked exelusively or | 
mainly outside of the United Kingdom. In| 
two of the eases the patent was denied, in 
ene the application was dismissed, one ease 


is still pending and in the fifth case the 
patent expired after the proceeding was 
instituted. 


Notes for Inventors 


An Alarm for a Flat Tire.—In patent No. 
1,025,100 F. D. Schneider of Bedford, 
Ohio, provides a simple device easily ap- 
plied to the spoke of a wheel and having a 
springy arm which bears at its free end 
against the side of the pneumatic tire. 
When this tire becomes flattened beyond 


nection with such parts to operate them at | 


the will of the driver 

Cotton-chopping by Machine.—You 
may ride a long way in the cotton country 
without secing auy cotton-chopping ma- 
chines in use but just the familiar man with 
a hoe, or as is often the ease, a woman with 
a hoe, chopping out the cotton. Why is it 


that the machines are not used for this pur-| 


pose or if used why is the use not wide? 
If the machines are not practicable and 


eannot be used with success, it seems there | 


would still be a field for useful inventive 
effort when we consider the tremendous 
acreage devoted to this staple crop. 
High-grade Gasoline from Natural Gas. 
—In view of the great advance made re- 
cently in the production ard marketing of 


gasoline produced from the gas from natural | 


oil wells, there seems to be opportunity for 
invention in the systems of production as 
well as in the means for dispensing the 





the desired point, the arm will be operated 


commodity. This gasoline is highiy vola- 


Fisher, 456, in which the Court held, 

“It would indeed be a strange perversion 
of the purpose of the patent laws if one who 
| has conceived of a new device, and pro- 
|eeeded so far as to embody it in rough 


sketches, or even in finished drawings, | 


| could there stop and yet hold that field ot 
| invention against all comers for a period of 
| twelve years.” 

Also in Croskey v. Otterbury, 76, O. G., 
| 163, in which the Court quoted from Porter 
& Londen, 73, O. G., 1551, as follows: 

“A party who conceives a new device or 
|invention and proceeds only so far as to 
|embody it in rough sketches or drawings, 
|or even experimental or working models, 
cannot stop there and still be able to hold 
the field of invention against all other in- 
ventors for an indefinite period.” 

It is important that he should put the 
| invention in practical, usable form and sue- 
| cessfully use it and also to file his applica- 


tion for patent in the United States Patent 


Office. 








| 








FOLDING BOX. 
box being so constructed that it may be con 
veniently packed in a small space The 


handle held securely to the end members, as- 
sists in bracing the box The accompanying 
engraving illustrates a perspective view of the 
invention. 


DISPENSING DEVICE... VY. Case ané 
J. Casz, 118 Orange Ave., Bartow, Fla 
More particularly this invention involves a 


form of hopper and spout, especially adapted 
for grocers’ use. One purpose is to provide a 
device adapted for attachment to any sultabk 
bin and provided with whereby a de 
termined amount of material contained In the 


bin may be dispensed. 


means 


PORTABLE DITCH DAM \ CADWA!I 
LADER, R. F. D. No. 2, Box 55. Bushnell, 1! 
The object here is to provide an easily tran 


dowr 


and knocked 


use in 


ported, and easily set 
vice especially adapted for 
or in other conditions when a 
is required, which will effectually permit the 
passage of the water 


irrigating 
temporary 


jam 
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| | 
tion provides a lock with a plurality of a handle by means of which the mop is moved | pans, and more especially to those used on 
bolts; provides in a lock a plurality of keys over the floor or other surface to be cleaned. | locomotives, and has for its object to provid 
operable successiv pon a lock bolt which one having a guide member secured to the 
keys when used in reversed order retract the Machines and Mechanical Devices, bottom of a hopper, the guide member having 
bolt previously protruded; provides a lock CALCULATING MACHINE.—NELSoN StaF 
with a secret latch to lock the bolt in full rorD, 67 Fulton St., Brooklyn, N. Y. This in . 
extended position to require the release of vention provides a machine wherein are im ke, 
the latch prior to retracting said bolt; and : . 
printed in column form a succession of num 
provides means to prevent use of a preceding |}, rs, and wherein may be imprinted at will the 
key totals of column sections, or the result of a 
MOWER.——L. O. EkkeM, 1628 N. Humboldt succession of such totals; and provides means 
St Chicago, Ill I invention relates t for exposing to view at will the composited 
mowers for mowing lawns, and for other like number designed for addition to the column 
purposes, and refers more particularly to the | anq the number indicating the total of th 
combination of a mower having means where- | ooiymn inclusive of the number composed for 
by it can be manually operated, with means gagition thereto 
for supporting the mower upon the person of |  ciRMARINE RESCUING APPARATUS LOCOMOTIVE ASH PAN. 
the operator, so that both hands of the oper . * ~ . : 
ahan ain ft free for manipulating the oper S Rorn, 161 E. 103rd St., Manhattan N Y 
ating rasiiom rhis invention comprises a casing which is s+ inclined outer slide bearings and depending 
cured to the hull of the submarine, this cas nd members, a door for closing the hopper, 
Household Utilities, ing having trap doors therein and suitably con- | haying bearing members for engaging thi slide 
WASHING MACHINI P WERNER are trolled mechanism, by means of which the trap | hearings on the guide meml« r, and an nd 
of E. Spindler, 325 W. 29th St.. New York, | 400r can be so operated as to permit each mem- | member for engaging the upper depending end 
N. ¥ This invention provides a mechanism | *T of the crew to enter the casing and make | member, the lower depending end member on 
arranged for packing within the smallest com-  »/8 exit from the hull of the submarine in| the guide member serving to prevent the ashes 
pass provides a machine which iy be re turn from falling off the door when closed, and the 
I tta 1 linary wa tubs; | ORE LOADER N. P. Friopin, care of A. |apper depending end ‘member on the guide 
des a ar readily disposed within the Matthews, Marquette, Mich In this case the | member serving to push ¢he ashes off the doo 
tub provided for its ration, the disposition invention refers to a loading apparatus, where as it is opened There is practically no dan 
whereof permits emp nent of the tub for by one or other material can be loaded from a/| ger of water accumulating sin the pan from 
purposes other than for which the n inisim pile on the ground to a car on which the ap- | reaching the slide bearings, which in winter 
is provided and to produce a machir to sup- paratus can be mounted, or which may be weather, would freeze up and become nop 
plement hand labor in the domestic wa brought up to the apparatus in car loading | erative, as would be the case with inside bear- 
DOOR OPERATING DEVICE.—C. Avrer, relation thereto ings. The illustration shows an elevation of 
500 EK. 8 St. Manhattan, N. Y. This DITCHING MACHINE AND TILE pis- "® invention 
device is for use on doors of stores and other TRIBUTER.—A. FE. Hanson, Mason City 
buildings, and is arranged to permit a person | lowa The object of this inventor is to pré Pertaining to Hecreation, 
carrying packages the k otherwise yide a new and improved ditching mac GRIP DUMB BELI J. ©. Korru, 1139 
encumbered, to open the door on stepping on and tile distributer, arranged to readily fowm Tiffany St., Bronx, N. ¥ The object here is 
a platform in front of the door, t! door the ditch, and to distribute the tiles in the combine a dumb bell with a hand grip ex 
being held in open position to allow a person | poettom of the ditch, one in front of the other.. erciser, with a view to provide the desired 
to conveniently pass through the open door CURRENT MOTOR o -&’ Meru. 2 weight and to cause an alternate tension and 
: 7 ae relaxation of the muscles of the hand, wrist 
Hutton Bidg Spokane Wash rhis inven - 
- tion provides a motor more especially d and arm when used for a physical exerciser 
* signed for use on a flowing stream, tide water and to permit of increasing the weight when 
TT or other moving body of water, and arranged aac ahagesetiil with the dumb bell without the 
| grip exerciser 
@ | to actuate a pump or other mechanical con 
| trivance in a very ctive manner, and to 
| utilize the force of the moving body of water Pertaining to Vehicles, 
| to fullest advantage WHIFFLETREE T. MarTIN, care of Hon 
_ i POST HOLE DIGGER W. 0. Goopwry. | D. R. Pearson, Richmond, Tex. This invention 
F (sy aati if care of George A. Perrill, Salina, Kan. Ek s an improvement in draft devices in the na 
—$—$<—$ op, vating is are connected with this ch- | ture of whiffletrees which may be embodied 
| | anism for removing earth from the hole bored in doubletrees, swingietrees, draft eveners or 
and delivering the same for removal: means Similar devices It facilitates the connection 
are provided for guiding the boring tool and 4nd disconnection of coupling devices which 
mechanism for operating the sam¢ to form may be in the form of trace hooks or other 
— . 4 holes, the extension whereof is inclined from Wise, and which will permit the connection of 
the vertical; and a truck is provided with a trace chains should a trace hook or link be 
self-contained motor and with transmission Come broken 
mechanism connecting the motor with th rRANSMISSION GEARING G. W. Mere 
tractior wheels and the boring mechanism pITH 486 16th St Detroit Mich Whilk 
alternately otherwise useful, this invention is particularly 
DOSE CPESATING DEVIC! Prime Movers and Their Accessories, —*PPlicable to motor-driven vehicles. The im- 
provement provides for accurate adjustment 
STEAM ENGINE LUBRICATOR D. More- | of parts relative to one another, thereby mak 
way, to insure self closing of the door after HoUSE, Delphos, Ohio. This improvement is | ing the most efficient means for securing and 
the person has passed through the door-way more particularly designed to be used in con distributing and equalizing the pressures of 
For this purpose use is made of a pneumatic | nection with engines using superheated steam. | contact, so as to obtain a transmission of th 
pressure actuating device connected with the It provides a device in which successful lubri- maximum horsc-power 
door, and a pneumatic pressure onnected cation may be accomplished in spite of 
with the said actuating device to supply the high temperature of the superheated stean 
latter with a pressure to open the door. which cannot be accomplished by means of an Designs. 
The illustration shows a side elevation of a ordinary lubricating device DESIGN FOR A CIGAR LIGHTER i € 
door in closed position and provided with the CARBURETER.— W H BROWNING 16 Hearn, 380 Canal St., New York, N. YY. This 
Improvement shown partly in section Cooper Sq., Rye, N. ¥ The carbureter is for ornamental design for a cigar lighter repre 
WRINGER.—-W. H. VALENTINE, Glen Cove, use in gasoline and like explosive engines, and sents the Metropolitan Life Insurance Com 
mB 2. uF Mr. Valentine's invention relates arranged to permit convenient and accu ate ad- | pany’s building, and the lighter issues from 
t in general to a wringer, and more particularly justment of the needle valve by bodily moving the top of the tower point The ash and 
to a device attachable to a clothes wringer the same instead of turning and screwing the cigar holder portion of the design consists of 
of either hand- or power-operated construc needle valve in or out, and to hold the mem- & pavement with each of the four corners 
tion, and an object of his improvement is to bers of the air admission valve in firm con- | provided with a deep saucer shaped depres 
prevent the wrapping of the clothes about the | tact with each other by the suction of the en- | Sion and oblong ones on the four sides 
Hardware and Tools. gine in drawing in the air DESIGN FOR A TOY ANGORA POODLE 
“— Rallways and Their Accessories. DOG.—J. W. Berkor, New York, N. Y., care 
— GUARD RAIL CLAMP.—S. Mrnson, Fow- °f Independent Toy Works, 540 Grand St 
UF (Te ine tale This clamp is arranged to permit Brooklyn, N. Y This ornamental design for a 
a => of conveniently placing it in a position on a | 48 Presents an Angora poodle in a sitting po 
4 . traffic rail and its guard rail. and to allow of sition with a narrow band around the neck and 
=z = - — ry fastening tt in place without weakening the bowed in front The hair is thick and long 
web of the traffic rail for the passage of bolts and from head and tail only 
r ogee m or other fastening devices 
~ U CAR COUPLING M. W. KIRKLAND tox Nore.—Copies of any of these patents will 
e 114. Abbeville. Ala The object of this in- be furnished by the ScienriFic AMERICAN fot 
ventor is to produce a coupler of simple con- | ten cents each. Please state the name of the 
struction which will couple automatically | patentee, title of the invention, and date of 
s when the cars are brought together, but which | this paper. 
Il ETN EE = can be readily operated from the side of the 
coupler so as to disconnect the coupler when W e wish to call attention to the fact that we are 
f desired in a position to render competent services in every 
_§ CAR FENDER.—T. J. Kitceex, 165 Mar-| branch of patent or trade-mark work. Our staff is 
y iket St Portland, Ore This fender may be | composed of mechanical, electrical and chemical 
wninare. adjusted for traveling close to the ground | experts, thoroughly trained to prepare and prose- 
without danger of tripping, the fender being cute all patent applications, irrespective of the 
constructed with a pivoted contact fender and | complex nature of the subject matter involved 
wringer rolls, Te attains these objects by a pivoted drop fender supported by the|or of the specialized, technical, or scientific 
modifying the rollers in devices now in pom former, with means for forcing the drop | knowledge required therefor 
mon use by grooving the same and disposing fender downward and forward when the con We are prepared to render opinions as to 
in the grooves guiding fingers mounted upon tact fender is moved rearwardly validity or infringement of patents, or with 
the framework of the wringer and extending REINFORCED CONCRETE RAILWAY regard to conflicts arising in trade-mark and 
through the contacting surfaces of the rollers | TIE.—L. T. Lewis, R. F. D., No. 3, Fletcher, “fair competition matters 
and projecting beyond the rollers so as to! Okla. This railway tie is formed of cement We also have associates throughout the world 
h earry the clothes ngent position to the |or concrete abd @ reinforcement consisting of who assist in the prosecution of patent and trade- 
line of direction of the rotating rollers. The/|a skeleton metal frame. The latter is of pe mark applications filed in all countries foreign 
engraving shows a front elevation of the/culiar construction, it being formed of three to the United States. 
wringer principal parts which are so constructed and Munn & Co 
MOP HOLDER D. MARGOLIUS, Box 125,| connected that the frame combines maximum Patent Attorneys, 
Spartanburg, 8S. ¢« This improvement relates | Strength, rigidity, and lHghtness ace Broadway, > 
to holders for mops used for the purpose of| LOCOMOTIVE ASH PAN.—J. F. Dunn. care wen Tem, B. FY. 
cleaning fi and it conprises means for| Oregon Short Line, Salt Lake City, Utah In ee — 
securing cloth or mop material on the end ofthis patent the improvement relates to ash aaa hn Bde 
’ . : Washington, D. C. 
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PATENT ATTORNEYS 


| litte IN i/iaal 
PATENTS eNotes Car 


If you have an invention which you wish to 
patent you can w rite fully and freely to Munn oo F heet 
x y keep rour queries on separate sheets 

& Co. for advice in regard to the best way of of paper when corresponding about such mat- 
obtaining protection. Please send sketches or a| ters as patents. subscriptions, books, etc. This 
model of your invention and a description of| Will greatly facilitate answering your ques- 
: <a . flons. aS in many cases they have to be re- 

the device, explaining its operation ferred to experts. ‘The full name and address 
should be given on every sheet. No atrention | 


All communications are strictly confidential. will be paid to unsigned queries. Full hints | 


Our vast practice, extending over a period of | to correspondents are printed from time to time | A grade for each type of motor. 
more than sixty years, enables us in many cases | 29d will be mailed on request. 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our (12647) W. L. L. asks for information 
methods, terms, etc., in regard to PATENTS, | as to the water level on the two sides of the 
TRADE MARKS, FOREIGN PATENTS, etc. | Isthmus of Darien at the ends of the Panama 


canal A. There is a popular impression that 



































All patents secured through us are described ihe Seles an Ges eal . 
without cost to the patentee in the SCIENTIFIC a ae eee en oe 


AMERICAN ore te eatin tat &e ez Who recommended your 
MUNN & COMPANY |e sat at ata 9 
$61 BROADWAY, NEW YORK] ur soc We ai me roy nee’ MUD FICAtING Ol / at is vital. 


PS . ‘ “There i ifference twee 7 . 
Branch Office, 625 F Street, W eshington, D. C. There is no difference between mean sea-level 
in the Caribbean Sea at Colon and mean sea- 


S| Ievel in Panama Bay on the Pacific side of | Automobile lubricants are like automo- 


the Isthmus, but at Colon the tide rises only | 


Classified Advertisements |: sine Sudtins Salen fale Maden ae bile parts. 
| They must fit the car they are used on. 





Advertising in this column is 75 cents a line. NO/at Panama the water at high tide rises to a 
less than four normorethan 12 lines accepted. Count! height of ten feet above mean sea-level and | 
seven words to the line. All orders must be accom-| fajis at low tide to ten feet below mean sea 
panied by a remittance. es Saran ae , ich tide : ‘h . . il . b d » ' 

bios send level The water at Pauama at high tide Is | e correct oll cannot e etermine by 
slightly more than nine feet above the eleva- | r 

AGENTS ion of the wate ‘olon, while 1 r tide | . ae | d 
| tion of the water at Colon, while at low tide simple tests. Most motorists must depen 

AGENTS AT ONCE.—Something new. Model | the situation is reversed and the water at ‘ 

Spring Winder Makes springs any size from any nama is slic . ore the ine . » >| « d ~ 

kind of spring wire. Rapid, efficient and powerful Panama is slightly more t _ art feet below | on advice. 

Indispensable to every factory, farm, shop, garage, | the level of the water at Colon his state- | 

printing office. Attaches to any workbench in @/ ment is authoritative and may be taken as ’ ° ° 
te. Sell one, make $2.50 profit You can sell a er : lat ge 3 - | 5 h h | < ] a b | | 

10 & day easy Let's get going. National Manu- | Settling a much-discussed question. We are Dea ers Who and € Gargoy Ls Mo 1101 


facturing and Sales Company 350 Huron Street, | often asked why is the water in e Pacific . . ‘ 
ae macainaata snip enced Ay Sucgelone ne te By A, can give you the specific recommendations 


Ocean higher than the water in the Caribbean 


ae te os Sea o the othe side of the Isthmus of - ~ ‘ 5 " ° 
AUTOMOBILES AND MOTORCYCLES uP We can ans answer the pees: ng of the Vacuum Oil Company : the recognized 


AUTOMOBILES, $50.00 up; Motorcycles, $20.00 that it isn’t so leaders in lubrication 














up guaranteed hp seed gen —— ——_, prepaid 

argest list and lowest prices in 1 world ing, oo . 

Automobile Broker, Dept, 8. A., 215 West 125th (12648) F. H. asks: Put a teaspoon- - ‘“ . 

Street, New York City. | ful of common table salt in a tumbler and pour W e supply them with a guide chart 
Sa | the same full of hot water (say 115 degrees . * * 

BUSINESS OPPORTUNITIES Fahr.) Hold the glass between the middle (printed In part below). The chart was pre- 
INVENTORS desiring to market meritorious pat- finger and thumb of left hand and stir for a o 4 
ented art cles of general demand address National | moment with the handle of a toothbrush or pared after a careful analysis of every Ameri- 

ppenetoctains mE mag eal 350 National | knife and then gently tap the center of the i‘. ‘ 
nion Building, Toledo, Ohio. bottoms af the gies with the Reale 42 Ws can car and practically every foreign make. 
| toothbrush in a regular rhythm, say once every . . 
namie Gen aie lcootelt acum. Yale eantien, Gk ee It will show you the correct grade of lubri- 
lan acoustic phenomenon, namely, a succession | ° ° . 
cating oil for your car (summer and winter). 


FOR SALE. Patent No. 1011563 on the greatest | , - . 
amusement apparatus, game and toy ever invented. | of tones starting with a certain note, then go| 
un show the wonderful earning qualities of fea lower in tone for a short while, and then go} 


patent “Ric hard M. Brenner, Box 103, Palisade, 


| gradually u to a very high note What is/ . . . or » ‘ 
FOR SALE outright or on royalty basis, with a sm a ee : : In power-engineering circles The oils (refined and filtered to 
id firm, Patent No. 627535, for a folding shipping | the cause of this? A. The rise in pitch of ‘ 
crate and stack rack Would be willing to go on road | the tone from a glass of hot water which has these recommendations from us remove free carbon) are named: 
t y he Ip introduce it Royalty, Box 773, New York. : — a se ; due he escape of . 
| been stirred briskly is due to the escape o would be accepted as authorita- sgn " 
the air from the water. If you will use some ; Gargoyle Mobiloil “ A. 
P ° , *9 + ” 
| foaming mixture, such as a Seidlitz powder or tive. You may feel assured that, Gargoyle Mobiloil “B. 
MISCELLANEOUS baking powder, which evolves a gas upon the | ‘3 quality. the oils enccified cn Gargoyle Mobiloil “D.” 
FREE SAMPLE goes with the first <4 or laddition of water, you will have a still more | 1 79 S 8p Gargoyle Mobiloil “E.” 
> ne ive ants yrders rr : wie , " . . 7 ee . 
thing new Every firm wants it. Orders from $ striking experiment You will notice that the | the chart set a world standard. Gargoyle Mobiloil “Arctic.” 


to $100.00. Nice pleasant business Big demand 


every where W-ite for free sample Metallic Mfg. pitch of the tone ceases to rise when the air | _— - i 

Co., 438 N. Clark, Chicago | has all cocaped from the water. They are put up in barrels, All are branded with the Gar- 
A SMALL ADVERTISING NOVELTY has been | alf-h- " i “ tle ; i ‘ 

invented and is being patented which is sure to meet (12649) A. L. G. asks: Mr. Thor- half-barrels, and in 5 and 1 gal- goyle, which is our mark of 

with an enthusiastic reception. There will be enor- wUz oe » . . | - | d hi an : 

mous sales. The article is made of a piece of tin and ington Chase writes a letter to you, published on sealed, white cans. manufacture. 


some pieces of card board A working model will be | 
sent to a reliable concern desiring to investigate with | under date 
E 


a view of manufacturing on a royalty basis. R. E.| me yery much for the reason that I have often ° 7 . . 
Jones Ga “ : ; . 
_ Ft. McPherson, = wondered whether cr no our increasing attacks gul e to correct utomo l e lubrication 


» of March 2nd, which has interested | 








—— = —_ upon the atmosphere might not in the end have P . rr 
mag a a ct upon the delicate balance Explanation: In the schedule the letter opposite the car indicates the grade of 
stro “fe rl e ‘licate é . -—¢ . ‘“ 9° ‘én . 
IN Q UIRY COLUMN ¢ present existing between its constituents Gargoyle Mobiloil that should be used. For example, ‘‘A.’’ means ‘‘ Gargoyle 
om a a yrese exis g be e f enus sys ” ‘ ’ . +) 99 we 
: Mobiloil A. **Arc’’ means ‘Gargoyle Mobiloil Arctic. For all electric 


Rut one matter he has omitted to mention 


. , : vehicles use Gargoyle Mobiloil A. ‘The recommendations cover both pleasure 
Because of the unavoidable and immediate dis : 


READ THIS COLUMN CAREFULLY,— You will find 
and commercial vehicles unless otherwise noted. 


inquiries for certain ciasses of articles numbered ir 
isecative order. If you manufacture these gvods| appearance ef the natural deposits of the ni 
























































































































write us at once and we wWili send you the name and —_ . s COSSE fertilization ee EE a — ae 
address of the party desiring the information. There trogen compounds _ Pig oral ert ; ‘ MODEL OF 1908 1909 1910 1911 1912 MODEL oF 1908 1909 1910 1918 igrs 
is no charge for this service. Iu every case it is| Purposes, our inventors are striving by every tes Ey] at Bi & H j Wi is ey ile El gl dla Flat i r 
necessary to give the number of the inquiry. | means in their power to find a method of con- CARS bl é E i & | iS i : é i CARS ‘ 3 H j e | a} 3) 7 ‘ j 
Where mauutacturers do not respond coy the | verting the nitrogen of the air to practical ae 4| 5] 8) s] 2) 3] 2) 5 a 4 f 5) 3] 3/5) 2) 8] 2) 3) 4) s 
inquiry may ve repeated. = MUNN & CO. Ines | 12. myer efforts to do this in a way that | Aibow Det ——]™.[1 oie lara R Uhre A lire. = line Kar ble] Bale AT Sy aT Ss 
sine . es > Ps ar j F she American. A | E] A |Are] A |Are Arc] A |Are. Krit | A A\|ALAIA 
Inquiry No. 9264.— Wanted, the name and adiress shall be cheap enough aud bes: heap that shall Appersca. E\| EIA lAre Are lAre Are.|Are/ Arc.|Arc Lam! A|E]A/A]A |Arcl A [Arc] A |Age 
of manufacturers of Date Fitting Machines. be large enough are now within sight of suc Atlas... ‘4 A & . : : 3 ARPI 4 4 4 = AiA slTAL BIA i. S lam 
Inquiry No. 9'265.— Wanted, names and addresses | cess. When the nitrogen begins to be with Austin A A A Are A Are A Are A Are Locomobite A E Are Are Arc Arc Ar Ar Are 
tur Y ary ket | . P ‘ tocar (2 cyl) re re. re. re ever re. Are Arc < 
of manu scturers of machinery for making picke |drawn from the air in such huge quantities a Bp... arms By Arc] A lar] A [are pore ALATA LE ATS ge JA 
_— 7 - “ — (geyl) A|E]A|ELA|E]A |Arc] A lAre. Marion ALAILALEIA/LELA/EIAIA 
inaairy No. 9266.— Wanted, to buy machinery | as will then be demanded, what will happen to] peng [AAT ALAT AT AT A a Marmon B | B JArc|Arc] A |B | A |ArcdArc. As 
2 , “ Br “ j alance” » © ituents : . . A A . thesor A Are.'Arc'Are.Arct A | Al A ‘Arc, 
oad eer ene ee frames with coppered | the delicate balance of the constituents of — A|ALA/EIA! E A E a E Maxwell (2 cyi) E|\E E | E EB E EI|EIi£z H 
Inquiry No, 9267.—Wanted sddresses of manu- | the atmosphere, and what will happen 7 oe} es F A Fd A Arc s Ra A Fa A lar. Merced — A|E A | i A 4 “x “ . ‘S 
facturers of metal specialties in connection with plate | ys? A. We publish the letters in our Cor- Caine (ei ALEI| BIA Mercedes Knight | AILAILAI‘A 
or window giass | a set 2 w | yl) A | E JArc.|AredArc.|ArejArc.| Are Are. Arc. Mer. A jAre] A jAr A lAre. 
: sem tien, Cinta Wanted. tn tannin te é respondence Column without any erent Captercar! 4if A\ a FUR VE QA ER Minerva _— ATE T AK Vasclas] A lave] A la 
nquiry No. 27 3.— Wantec o buy a g!0 ne : . ~ o Som " re \Are itche! A re.' Are y re c. 
parlor focudaae working on the Heron system. of the opinions expressed by the writers. In-| Case. | | AA] A |Arc Moon ALE] A|EI A E lArc. ArcjAr - 
. : he very site i Chad wick A|A] A, Al B!/ AIA /Are] A /Arc National ALE] AIA] A}|ALA/\ALA/A 
Inquiry No. 9274.— Wanted, nthe name of s ——7 deed, often we hold the very opposite opin-| GSimers. Are. Are Are jAre A |Are! Arc. Are kt | A|E|A! EIA Are] A ‘Are. 
facturer of a machine to make cushion covers for frui . : ei . " a ro | Chase. BiB; B!| BiB; BI] BIB; B/ B Oldsmotnle A|LEILA!|EL A! E] A /Arct A ‘A 
crates. ions, but deem it fair to let our readers have | — ASRAB GAA AHF pan me A | E AL ELA Blac acdsn ae 
Inquiry No. 9275. Wanted. name and address of | views upon questions from different angles. | Solumbis thingie A/ EB] A|B/® BL ATATA/A Pee 8 BE JAr [Age] Ave. Aged Are. Are} Arc. Age 
manufactarer of stock patterns of platen job printing The exhaustion of the atmosphere of its oxy Couple Gear A | AIA | AILA/|AILAIAIA |Arc Panhard Knight | Al AIA 
presse . it é aid dean tupen | Croxton-Keeton e] a} i A jAred A [Are Are. Arc Peerless Are. Age | Ar As Are. Aged Are./Areq Arc, Are 
“nor its nitrogen 1s a nuc ore § ve Daimler A g A|LEIA A ennsylvania 4 : iA 
Inquiry No. 9276. Wanted a household conveni. | 8 Daimler Knight A|AJA|A Prerce Arrow A| EB] & |ArcJArc.Are] A jArcl A \Ar 
ence and necessity which can be retailed at a profit at | gous undertaking than is the exhaustion of the } some a A|LEIA E|A| EI] A| E |Are.\Are Se Cont | 5 : Are.\Arc] Are.{Are 
ics ? 7. , , : = te A A Pc i EB |Are. A Are] Arc 
price of from $1.0 to 20). coal supply. The weight of the atmosphere is| Ps Bion... TSI et at Eialaiiia Pape Sasshoed ABT A |B Are AceiAre. Are tAze.tAce 
5 15 s. 5 followed by 15 ciphers Delaunay-Belleville.| B'|} A] B| A] B AILB/A/B Rambler ALB] A/|ALA/AIA (ArelAre\Ar 
pe ee 5 x 10 tons, f ‘ I Elmore A| A] A| A |JAre.|Are!Are.|Arc] Are.|Arc Rapid ALALA/!AIA/ALA /ArcldArc/A 
5 uadriilion tons, is oxygen.| E.M. P. Are.'Are]Arc.|Arc!Are.|Arc Arc. Are Regal | A\EIA!EIA lAte] a! 8 
SECOND EDITION OF Gis 1/6, c 1 quae ome, © ee ae ARPS PRTETRTETATATA, | Reso xe A lal & lal 2 aed 2 ae 
| There are four times as many tons of nitrogen Flanders | ele le E | te E E Arc Are Reo : A | A A A A\E Re Arc A iar 
a : ; , ord Al | jAre | oyal Tourist BIA e Arc. |AredAre.'Arcd Arc \Arc. 
B kl t These are unthinkable quantities. ‘The mitro-| Pranidin’-")) B | EB] B| EIB [Ard A lar] & Jar } = Aaa A\E|AE ELA | & lA lAn 
32 F age oOo et on gen is not drawn upon in nature to any ex-| geanm “™" aie es A4is & B lax [i Specducit wid ey mee oe 
| 7 ren » ani is ¥ Gramm-Lo A |Are] A \A Stanle DIDID,|/ DI D;|DID!) DID; D 
W ll Str t tent. The oxygen taken by animals is returned Hewitt (2 a). AITAIALALIA lace m Stearns ’ AIBIALA laclAs! A Are A t_. 
ee . . » " “+ The " » | | E E Stearns Knight f 
a by plants in due proportion. The depletion ed, a hebaad A Sos) Baal te in lave A a A |Are Stevens Duryes A | E |Are. Are]Are.'Are] Are. AredAre.|Are 
Treating fourteen subjects relating to the forested area is frequently not followed by bz ee ae jag Ss 5} .) ax Stodderd Doe oll lod. vse: soa La net £2 £-- 
- " 7 ‘ " ard Dayton~ / ; 
I t a desert area. Other creps, grains, vegetables, nterstate vat fp A| EA] EB] A |Arc] A /Arc night y A\EIE elele'is , r 
| A A 4 A 
Odd Lot Investments ff} frits ana varied forms of vegetable life, take | fot: APRT ALATA IAT AVATAR game clelelelelelelslals 
. _ AND the place of the trees, and the chemical work | Jackson (2 cy) AE a| 8 ra PS Re Pa Sr ATS) 4&2 moe 
| Our Semi-Investment Plan of restoring the oxygen goes on, although the | Ke rie xls | gx) ie Are lareyAge jae White (Gas). Srrit Arc. Arc! Are. Age] Are. Are 
Free Upon Request quantity of timber is lessened to an alarming |! “ OS Plat Poe Rive? Fieeeet See Sac seal Arc lAre.\Arce Winton ALLELE | & lAsc.ArclArc. ArclArelAse 
.eaverT @ CO Beet Be ete ¢ Sm Sm 
i : 208 air has not changed appreciably since man be- | Ol O R ' + S 
“ "ite Stock ah of N.Y gan to investigate this matter. What may be | 4 ( : *9 ochester, [ le e A. 
a i ‘ 2. nge . . 
, way New York the case ages hence we may speculate about, 
ac . . . . . . Py 
. . but cannot prove. | Distributing warehouses in the principal cities of the world. 
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BROOKS MFG. CO., 6506 Rust Ave., Saginaw, Michigan 
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DURYEA 
MOTOR BUGGIES 


OU can now get a motor-buggy which is re- 
hable-—tight, simple, strong. You can de- 
depend on it and sell the horse. Our rigs 


If you do not need high speed, they 
ery y purrs »se than automobiles. They 
< yoled engines, and a well- 

e which eliminates nearly all 
re far more economical than any- 
handsome. im appearance, run 
untortable They are better made 
Prices from $600 to $750. Write 


have solid tires, 
are better fore 


have perfected air 
f t iter inry 
They ar 


established system « 
the moving parts 
thing else can be 
smoothly 
than most automobiles 
for catalogue 


They are 


ond are very « 








C. S. Duryea Motor Co., Saginaw, Mich. 
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international Acheson Graphite Co. 
Niagara Falls, N. Y. 
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Their 


PUMPS AND ENGINES 


Origin and Development 


An imp 
the rotary 
clear 
pumps and engme 
ments | }09, 
Munn & ¢ 


wtant series of papers giving a historica resume of 
pump and engme from 1588 and illustrated with 
drawings showing Os onstruction of vanous forms Pn 
18 Contained in Supple 
tite “Price 10 cents each Fa als te 


and all newsdealers 
8 h. p., 2 cylinder, $125.00 
4h. p.. eo r, 57.00 
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Detroit Motor Car Supply Co 
18 elon Ave nen. 
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PORTLAND CEMENT MAKING is described 
in excellent articles contained in Scientific American 
Supplements 1433, 1465, 1466, 1510, ISI1. Price 
10 cents each. For sale by Munn & Co., Inc., and 


all newsdealers. 


CRUDE ASBESTOS 


DIRECT FROM MINES 
R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 





PREPARED 
Asbestos Fibre 


for Manufacturers use 
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SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 


198 Loomis Street, Chicago, Ills. 














Detroit Magne Engine 
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Users Gasoline or Kerosene 
Demonstretor T Agent want 
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only threes moving parts. 


Works, i322 Jefferson Avenv-. Detroit, Mich 


ing, reversible 
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NEW BOOKS, ETC. 


TRANSACTIONS OF THE AMERICAN CERAMIC 


Society. Vol. XIII. Containing Papers 
Read at the Meeting Held at Trenton, 
N. J., February 14th, 15th, and 16th, 
1911. Published by the Society. Secre- 
tary’s Office, Columbus, Ohio, 1911. 
The papers recite the experiences and conclu- 
sions of men prominent in ceramic manufacture 
They are for the most part of a very technical 
nature, replete with diagrams, laws, and formule 
Among those of practical bearing may be men- 
tioned “The Calculation of Ceramic Mixtures,” 
“ Roofing Tiles and their Manufacture," and ** The 


Construction of a Twelve-Foot Potter's Updraft 














chine, and the ship-building crane, the reason for 


everything is shown, the manner of its inception 


| narrated, and the beauties and utilities of it demon- 


strated. In order not to interfere with the clarity 
of the explanations, unimportant parts and com- 
plications are not shown in the diagrams, but only 
the main features it is desired to elucidate. A 
chapter is devoted to the devices in use by the 
railroads, another to the wonderful ingenuity and 
work of the modern lathe, and yet another to the 
achievements which have subjugated the oceans 
and made them safe thoroughfares for the argosies 


of commerce. The gas engine is heralded as the 
engine of the future, its history is sketched, and 
the manner of its operation demonstrated. The 


live observer who is fascinated in watching the 
production of power and its application by means 
of machinery to the solution of natural difficulties 
and the removal of physical obstacles, will find 


in these bright pages enlightenment and genuine 

| pleasure. 

ADDRESSES TO ENGINEERING STUDENTS. 
Kansas City, Missouri: Waddell & 
Harrington, 1911. S8vo.; 493 pp. Price, 

$1.00. 
The issuing of these addresses is largely a labor 


| lishers 


} ment 
| Dr. 


Kiln while discussions of historic or geologic | 
interest are ‘Clay and Kaolin Mining in Europe 
The Formation of Residual Clay,’ and ‘The | 
Clay Deposits of Washington 
rue ANIMAL Wortp. By F. W. Gamble, 
F.R.S. New York: Henry Holt & Co.,| 
1911 12mo.; 256 pp.;_ illustrated 
Price, 75 cents net 
Sir Oliver Lodge has written an introduc 
1 I Animal World n which h uly 
| 1 izes the utilization of matter by life 
las one of tl outstanding puzzles of th i 
|} Verse l puzz however, which he vidently 
iieves susceptible of ultimate solutior rhe 
ttle work in hand assemes on the part of the 
der an elementary knowledge of the ascend 
ng series of organisms, and, instead of regard 
ng the animal kingdom as made up of groups 
ind subdivisions, prefers to trace the similarity 
of function running throu the series, empha 
sizing the various modes in which the func 
tions are performed, the different is de- 
veloped for the purpose ind the reactions of 
achievement on form and of form on achieve 
ment Thus the common needs of hig and 
lowest are strikingly shown, and the unity of 
life impressively indicated The student of a 
philosophical trend of thought will find much 
to awaken his interest and to serve as a start 
ing point for further reasoning and speculation 
Hanppvucs FUER Heer und Fiotre. Ber- 





| ticular war simply 


discussing 


lin: Deutsehes Verlagshaus Bong & Co 
32 pp.; illustrated. 
In this thirty-sixth instalment of the ‘Hand-| 


buch fuer Heer und Flotte 


of a monograph on “ wars,”’ from ancient times to 


* we find the first pages | 


the present. The particular monograph is edited 
by Dr. Francis Smith, who had the assistance of | 
sixty-three military officers, historians, etc. The 


underlying idea of this monograph was first pro- 
Albert He contended that 
usual encyclopedic method of alphabetically 
military topics was faulty, because it 
necessitated arbitrary divisions of the subject 
matter without commensurate advantages. It is 
difficult to obtain a coher@nt account of any par- 
referring to the battles of 


posed by Capt. von 


the 


by 


| that wer. For that reason he proposed a chrono- 
logical discussion of historic conflicts under the 
single reference word “wars.'" To facilitate the 





use of this general discussion for the casual reader 


| 


who wishes to verify data or a locality, an alphe-| 


betical index was to be supplied, as well as a series 


of charts. This idea it is the intention of the editor 


of the Handbuch, Gen. Leut. von Alten, to carry 
out. The wars in this general discussion have been 
discussed largely from the standpoint of the 


for the simple reason that the 
various battles, sieges, can be referred to in 
detail under their respective headings in the vari- 
ous volumes. The present instalment of this elab- 
orate plan is not sufficiently extensive to permit our 
passing an adequate judgment upon it. The few 
pages that are here presented would indicate that 
the whole subject of wars will be treated from a 
very broad point of view, with the result that we 
can see not only how the art of war itself has pro- 
gressed, but how politics and government them- 
selves have been affected by the great conflicts of 
history The significance of many a war lies not 
so much in its military processes, in its battles and 


general operations 
etc 


victories and defeats, as in its social and political 


effects. Hence it is that Dr. Smith has decided to 

include uprisings and revolutions, which hardly 

deserve the name of wars 

Hicguways AND Byways oF THE GREAT 
Lakes. By Clifton Johnson. New 
York: The Macmillan Company, 1911. 
8vo.; 328 pp.; illustrated. Price, $2 
net. 


Clifton Johnson has prowled about the shores of 
the Great Lakes with an open eye for the beauties 
and peculiarities of the region. He has fixed these 
upon paper for us in a conversational, even gossipy 
and human character has been given as much 


way, 
attention as natural scenery The byways, too, 
have been favored above the highways, and 


present conditions are placed before us with but 
few lapses into history Each chapter is followed 
by some suggestions for intending travelers, al- 
though the dissertation is intended to amuse and 
inform the reader rather than to 
serve as a guidebook to the tourist. The profuse 
iilustration, credit for which is due to the writer, 
adds not a little to the appearance and value of 
the work 


stay-at-home 


MEeEcHANICAL INVENTIONS oF To-pay. By 
Thomas W. Corbin. Philadelphia: J. B. 
Lippincott Company, 1912. S8vo.; 323 


pp.; 112 illustrations and diagrams. 

In an attractively clothed volume, replete with 
ustration and most entertaining reading, the 
great modern inventions are clearly described and 
explained From James Watt's clever solution 
of the way to turn the circular path of the walking 


straight up-and-down motion of the 
vertical rod, on through a selected list of funda- 
mental inventions the complexities of the 
present-day steam engine, the ship-coaling ma- 


beam into the 


to 


of love on the 
the object being to provide students 
cost barely covering expenses, with a work auxil- | 
iary to their text-books that shall imbue them with | 
respect for their chosen profession, show them 
how to study to the best advantage, teach them | 
to handle correctly and forcibly such English as 
is necessary to engineering express.cn, and develop 
in them high ideals toward ethics 121 accomplish- 

Among the contributors t1¢€ such men as 
Alexander C. Humphreys, Lr Charles W 
Eliot, Col. H. G. Prout, Prof. Wiiaam H. Burr, 
and Rear Admiral George W. Melville, U N. 
Ret A glance at the index reveals the utmost 
diversity of subject-matter. No student can read 
the book conscientiously without being helped in 


ata 


s 


many ways 


|A Lirerary AND Historicat ATLAS OF 
America. By J. G. Bartholomew, L 7 “4 
London: J. M. Dent & Sons, Ltd 
New York; E. P. Dutton & Company. 
16mo.; 231 pp., 135 pages of maps. 








Price, 25 cents. 

This is a volume in ‘“‘ Everyman's Library"’ and 
sa credit to this admirable series. That any kind 
of an atlas should be produced at such a ridicu- 
lously low price is a wonder; but when the atlas 
is a good one, the wonder increases. The maps are 
admirably colored, a point that our American map- 
makers never seem to understand. The plans of 


revolutionary battles and of old New York are 


most interesting. The plates relating to early 
coinage are good 
JAHRBUCH DER LurtranerT. II. Jahrgang 


1912. Unter Mitwirkung vieler Fachleute 
herausgegeben von Ingenieur Ansbert 
Vorreiter in Berlin. Mit 775 Abbildun- 
gen, davon 120 auf 27 Tafeln, 27 Tabel- 
len und 1 farbigen Tafel: ‘Die Stander 
der Vereine des Deutschen Luftfahrer- 
Verbandes."” Umfang 686 Seiten gr. 
8vo. Miinchen: J. F. Lehmanns Verlag. 
Price, $3. 
Vorreiter's Annual 
larger and more elaborate than in the 
From this interesting review we learn that 
many still stands foremost among the nations 
of the world in the number of its airships. The 
blunt bow which the Germans have experimentally 
demonstrated to be the most efficient form of 
entrance for an airship has now been adopted 
very generally Even in the late Zeppelins it is 
to be found. So remarkable have been develop- 
ments in the flying machine, that the author 
was compelled to exercise his good judgment as 
to what should be treated and as to what should 


comes to us this 


past. 


be left out 
Particularly interesting is Prof. Reissner’s 
chapter on Aero-Dynamic Institutions. An ex- 
cellent index has been provided, which enables 
the reader to make good use of the vast fund 
of information contained in this valuable refer- 
ence book. 
Panama. The Canal, the Country, and 
the People. By Albert Edwards. New 
York: The Maemillan Company, 19%2. 


585 pp.; 50 half-tone illustrations. 


The Isthmus of Panama, and particularly that 


strip of it known as the Canal Zone, is very much | 


in the world’s eye just now, and consequentiy 
the literature on the subject is increasing steadily 
The work before us is an admirable contribution, 
and it has the advantage that it covers the field 
on @ very broad plan. The author opens his 
work with a readable description of the trip 
from the West Indies to Colon—not by any 
means the least interesting and instructive part 
of a visit to the of America’s greatest 
engineering work 

Although interest naturally centers in condi- 
tions as they are found to-day at the Isthmus, 
and particularly along the line of the canal, 
this work is much more than a description of 
the canal and its builders. 

The subjects treated include among others 
the Geography of the Isthmus; the Coming of 
the White Man; the First Colonists; the Days 
of the Great Trade; Privateers and Pirates; 
the Buccaneers; the Wars of Independence, and 
the Panama Railroad. A well-deserved tribute 
is paid to our predecessors on the ground, the 
French; and especially interesting are the 
chapters explaining the secession from Colombia 
and beginning work; also the chapter on Col. 
Goethals, and ove entitled: Transplanted Ameri- 
cans. 

The writer wields a facile pen and is always 
interesting. 
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| The aberration of the stars, or the change 


What is the Principle of Relativity? 
By W. J. Humphreys 


HE discoveries made during the past 

fifteen or twenty years in the realm of 
physical science have been very numerous. 
Many have been of great practical or com- 
mercial value, and a few even startling in 
the amount of absolutely new information 
they gave of the workings of nature; and 
with them have modified 
interpretations of phe- 
nomena. But the modified interpretations 
are due to the fact that the new knowledge 
is additional knowledge 


come new or 


various natural 


and not, as some 
believe, to any abandon- 
ment of the old. Indeed, the old established 
| facts are more firmly established than ever, 
for no new diseovery 

| diet an older one, 


would have us 





whatever it may do to a 


| preconceived speculation ; it merely tells | 
us of something else that also is true and | 
| for which room must therefore be made in| 


| any working hypotheses we may choose to | 
| adopt. 

Different interpretations, of 
admitted facts are often possible until some 





however, 


crucial experiment or observation decides 
between them, or forees the consideration | 
of an entirely new one. Who, for instance, 

from the mere phenomena of day and night 
could decide whether the sun remains fixed 
in the heavens while the earth turns round 
or the earth fixed while the sun rotates after 
the the 
mers? other phenomena connected 


manner assumed by old astrono- 
But 


with celestial motions were 





long ago ob- 





served and new discoveries made that | 
rendered the older hypothesis less and less | 
|probable and finally placed the newer | 


established 
neither is nor can be 


| 
| 

j}among those facts concerning | 
| eet 
room for | 


| which there 


| discussion. 
| j 
however, 


Numerous other phenomena, 
| just as definite 
| of day and night, have not yet been so} 
finally interpreted. Notable | 
| among these the the 


| driftexperimentsof Michelsonand Morley, | 


as the alternate succession | 


lclearly and 


are results of ether- 


|notable because of their scientific 
| ance and because of the amount of able dis- 

| 
jcussion, including the already voluminous | 
| 


Principle of Relativity,” 


import- 


| literature on the “ 
| to which they gave rise. 
As it is the 


some 


specific purpose of this paper 
idea of the much diseussed 
‘“Prineiple of Relativity,’ it therefore will | 
be worth while briefly to explain the above- | 


| to give 


mentioned experiments that caused it to be | 
formulated. 


If light transmitted with pai 


velocity from one place to another by a| 
| fixed and universal ether, it follows that | 
| the time required for light to travel from a | 


is 


given point on a moving body to a mirror 
at a fixed distance from that point and back | 
would be greatest when the line connecting 
them is along the path of travel, and least | 
when at right angles to it. To test this con- | 
Michelson and Morley divided 

light at a reflect- 
in 


clusion 
beam of monochromatic 
ing-transmitting 
that after following paths at right angles to | 
each other for a certain distance the two 
parts were reflected back on paths 
and so united that any change in the length 
of either optical path, unless accompanied 


surface such manner 


these 


| by an equal change of the same kind in the 


could be detected by interference 


fringes. But no matter how the apparatus 
was varied there was no observable change 
in the interference of the beams of | 
light; the ether stationary with | 
reference to the earth in spite of the fact | 
that its orbital velocity the 


two 


seemed 


about sun is} 


Here indeed was a puzzling situation. 





. . | 
in strict con-| 


|in their apparent positions, 

formity to the motions of the earth through k 
space, indicated that the ether was fixed | 
and that the earth passed through it with-| —— 
out obstruction; but on the other hand the | 
observations of Michelson and Morley 
seemed flatly to contradict such an inter- 
pretation in regard to the relative motions 
of earth and ether. How to reconcile these 
facts was not obvious. They challenged 
and got the attention of some of the ablest 
physicists and mathematicians of the age, 
and thus more than one ingenious hypo- 
thesis was advanced and nobly defended. 
But the most comprehensive of these hypo- 








ean possibly contra- | 
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Wealth from 
Waste 


q¢ "Give me the sewage ol New 
York city," cried a knowing modern 
chemist, "and | will return annually 
the railk of 100,000 cows." 


@ Lord Palmerston voiced the same 
thought when he said: "Dirt is 
merely matter in the wrong place." 
The dump heaps of our forefathers 
have become our mines. 


¢ No fairy story 1s more fascinating 
than the tale of the utilization of 
waste, Att the touch of the chem- 
ist’s wand old shoes are miraculously 
transformed into jelly; alcohol is 
wondercusly charmed out of old 
shirts; love-letters are wnitten on 
what was once an old linen cuff, 
with ink made from the rusty hoop 
of an old barrel. 


q In the next mid-month magazine 
number of the Scientific American, 
which will be issued on June 15, 
the story of making money out of 
waste will be told in all its fascinat- 
ing details. 


¢ You will learn how coal tar, a 
noisome ooze that was once thrown 
away, has become the most protean 
substance in the world. The chem- 
ist has found it to be a palette of 
gorgeous colors, an arsenal of 
deadly explosives, a medicine chest 
of healing potions, a vial of sweet 
odors—in a word, the most wonder- 
ful, complex substance in the world. 


@ You will learn, too, how the 
packing industries utilize by-pro- 
ducts. Nothing escapes the boiling 
kettle or the machine. A steer is 
utilized from the tip of his horn to 
the last hair of his tail. 


@ You will read something of the 
wonderful story of the transforma- 
tion of wood waste. For three 
dollars you can buy a suit of clothes 
in Germany made of paper yarn— 
the product of ch ups and branches. 
The silk scarf that you wear may 
be but the transformed block of 
wood that was thrown away by 
some reckless lumberman. 


@ Ina word, the June mid-month 
number will show you what Ham- 
let meant when he inquired: 


“Why may not imagination trace 
the noble dust of Alexander till 
we find it stopping a bunghoie?”’ 


@ On all newsstands. 
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theses, and, if true, the most important | 


development of physical science since the 
discovery of universal gravitation, if it does 
not exceed even that, is the “Principle of | 
Relativity.”’ 

In a certain sense the Principle or Theory 


of Relativity is only an extension to light 


and electricity of particular laws known 
time of Galileo to be applicable 
to material bodies. We are told 
that the kinetic energy of a given 
mass is directly proportional to the square 
But while 


scientifically it is 


since the 
for in- 
stance 
of its velocity this sentence is 
grammatically correct, 


without definite meaning. An object has 


no linear velocity except in comparison 


with something else, and hence at the same 
instant it has many different velocities, one 
to one thing, an- 
different 


many objects as we 


velocity with reference 


other with reference to a thing, 


and so on for a may 
wish to compare it with, and therefore for 
each or with reference to each it has an 
in general, 


has with 


amount of kinetic energy which, 


is different from the amount it 


reference to any other. That is to say, a 
mass does not possess kinetic energy abso- 
lutely, but only relatively to some other 


body 

Now the “Principle of Relativity’ as 
applied to light and electrical phenomena 
begins by postulating two things 

a. An observer on an object moving with 
uniform velocity can not even detect, much 
that 
observations confined to the mov ing object 
itself 


less measure, velocity by any sort of 


b. The measured velocity of light in space 


is independent of any constant relative 


velocity of source and observer, and always 


the same. 
These 


for the failure of the 


postulates, if true, fully aecount 
Michelson and Morley 
experiments to drift of the 
ether. But this is not all. They 
deny the of a light 


detect any 
seem to 
existence conveying 


medium, and to foree a return to some- 
thing akin to the old corpuse ular theory of 
light transmission. The experimental fail- 
ure to detect ether drift is summarily dis- 
posed of by the assertion that there 
ether to drift, but no adequate explanation, 
in keeping with the ‘Principle of Relativ- 
* has yet been offered for the 


nor for the 


; phenom- 
enon of light interference, 
that 
lengths 


monochromatic lights of all wave- 
(assuming this expression still per- 
missible) travel with the same velocity, nor 
for a host of other stubborn facts of experi- 
ment. Further, it compels a new system of 
mechanics and even denies the observable 
independence of time and space, and makes 
time, in any can actually 


such a function of velocity that there 


way we note it, 


is no 


such thing and can be no such thing as a| 


universal now—one man’s now being 
another man’s past and still another's 
future. But of course such strange con- 
clusions as these are deducible only from 


certain convenient equations, and have 
nothing to do with objective realities. To 
say that time and space actually are inter- 
changeable, that time (not its measure) 
really depends upon velocity, or that there 
is no such thing as an actual (not observ- 
to talk the veriest nonsense. 

Relativity”’ 
to decide. 


able) now, is 

But is the “Principle of 
true? That is for 
Its postulates have been and are now being 
mathe- 


experiment 


relentless logie of 
must stand or fall as the 


pursued by the 
matics, and they 
deductions thus reached agree or conflict 
experimental evidence. Just 
“Principle of Relativity,’’ as 


with now, 


however, the 


| set forth by some of its most ardent advo- 


cates, like non-Euclidian geometry and the 

+ n dimensions, 
fascinating to mathemati- 
abhorrent to that host 


geometries of 3 seems to 
he irresistibly 
but equally 
of physicists who can no more 


cians, 
conceive of 
than they 
can imagine space to be curved or picture 


time as a function of velocity 


to themselves a fourth dimension. 


Guide Post and Utility Column.—A 


| Chicago inventor has devised a post for 
| street corners in which is combined a mail 
| box, a fire-alarm box, a police department 


| telephone, and a general directory of the 
|surrounding locality. The posts are of 


jornamental design and provide space for 


placards on which directions for reaching 


important points may be published. 


|Panama—Personal Impressions of | 
the Work 


(Concluded from page 17.) 


five years, is to relieve the pressure at 


the base of incipient slides, by removing 
the material from the top of the cut. As 
slide develops, steam 
shovels are set to work in benches, and 
|they continue until a point is reached 
|when equilibrium is finally established. 

Among the many profound impressions 
away with me from 


soon as a serious 





which I have brought 
the Isthmus of Panama, none is so lasting 
as that of the enormous magnitude of the 


| 
| 





slides at Culebra and the quiet confidence 
with which the American forces are setting 
themselves to meet the difficulty. Stand-| 
bottom of the excava- 
keen-eyed 


|} ing one day at the 
tion I asked a 
American superintendent what he would 
do if a wide strip of the side of the hill, 
breaking away, 


bronzed and 


which showed signs of 


should come into the canal. His answer, 


laconically delivered, was simple and to 


the point: and there you 
have the Nature has 


Di.» <a 
| laid a heavy toll upon man for his inter- 


“Dig it out” 


whole situation. 
ference with her age-long repose. Proof | 
of this is seen in the total of over 15,000,000 | 
cubie yards, which have had to be labor- | 
shoveled on to cars and taken out 
train load to far-distant dumping 
chief engineer down 
ear conductor, appears to 
dismayed by the portentous | 
mountain side. Great 
jare the the dirt train and | 
| the unloading plough! Slowly but inevit- | 
ably they have won out in this gigantic 
contest. Col. in his last annual 


iously 
by the 
grounds. But 


from 
to dirt no one 
have been 


movements of the 


steam shovel, 


Goethals, 


report, speaking of the slides, says:| 


“Experience shows that it is only a ques- 
tion of time when they will cease entirely.”’ 


The Spectrum of the Aurora 





Is no} 


J 


fact | 


4 lbow spectrum of the aurora, if aceur-| 

ately interpreted, would presumably 
valuable information as to the 
of the atmosphere up to a| 
great altitude. 

The history of the auroral spectrum | 
practically begins with the observations of 
Angstrém, in 1867-68. This observer 
noticed a brilliant greenish line, the wave 
length of which he determined to be 
Angstrém units. Since then the spectrum 
of the aurora has been repeatedly ob- | 
served; and, though numerous other lines | 
have been seen from time to time, the green 
line at approximately the position deter- | 
mined by the Swedish uni- 
versally described as the dominant feature | 
of the spectrum, and is therefore referred | 
to as ‘‘the auroral line.”” The identity of | 
this line has been the subject of much dis- 
cussion. Until recently the consensus of | 
opinion has attributed it to krypton, one | 
of the rare gaseous constituents of the at-| 
mosphere. In the Monthly Weather Review 
for September, 1907, Dr. W. M. Watts 
published a valuable summary of the ‘in- 
formation available on this subject up to 
the time he wrote. 

Since then the krypton hypothesis has 
been attacked from several quarters. The 
evidence furnished by the position of the 
line is not conclusive, as the measurements 
of different observers vary. Krypton is a 
heavy gas (atomic weight 83.0) and is 
therefore probably confined to the lowest 
strata of the atmosphere. On the other 
hand, it was observed by La Cour, who 
was associated with Paulsen in important 
studies of the aurora made in Iceland, that 
‘homogeneous ares,” the alti- 
tude of which was trigonometrically deter- 
mined to be from 250 to 300 miles, invari- 
ably showed the green auroral line alone in 
their spectrum, while lower forms of the 
aurora generally had more complex spectra. 
As long ago as 1890 it was suggested by 
Scheiner that the auroral line might be due 
to an unknown gas, lighter than any of the 
known elements. The existence of such a 
gas, having an atomic weight of 0.4, was 
predicted by Mendeléeff, from the periodic 


furnish 
composition 


5,567 


observer, is 


the so-called 








law. Finally, about the beginning of last 
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Cement & Concrete Users 


By MYRON H. LEWIS, C. E., and 
ALBERT H. CHANDLER,C.E. Octavo, 
430 pages, 126 illustrations, Price, $2.50. 


@ A concise and comprehensive treatise on the principles and 
employed in the engeleeyee and use of concrete and 


its products in work. Itis a standard 
work of reference ss various uses of concrete both 
plain and reinforced. Everything of value to the concrete user is 





given, including ki of cement in jon, 
concrete op my inspection, and te testing waterproofing, 
coloring and paintin, tables, working and cost data. It is 

a thoroughly aaa work, clearly written, systematic and 
logical in its arran t, broad in its poops. and gives a lucid 
explanation of, ataah clear insight into the fundamental principles 
employed in concrete design and construction. The practical 
value of the book is enhanced by over thirty-five useful 


and concise statements of ru 


Standard Practical 
Plumbing 


By R. M. STARBUCK, Octavo, 406 pages, 
347 illustrations. Price, $3.00 


@ This is a complete practical treatise - covers the subject of 
modern plumbing in all its branches. It treats exhaustively on 
the skilled work of the plumber and the theory underlying 
plumbing devices and ds i 

to everyone working in any branch d the plumbin 
A large amount of space is devoted to a very complete and 
practical treatment of the subjects of hot water supply, cuceletien 
and range boiler work. Another valuable feature is the 
chapter on drawing for illustrations, of which 
there are three h ek and forty-seven, one hundred being full 











| page plates, = drawn expressly for this book and show 


most modern a: 


Drop Forging, Die Sink- 
ing and Machine Forming 
of Steel 


By JOSEPH V. WOODWORTH. Octavo, 
341 pages, 304 illustrations. Price, $2.50. 


@ A complete practical treatise on the hot and cold machine 
forming of steel and iron into finished shapes, together with the 
tools, dies and machinery involved in the manufacture of 
duplicate forgings and interchangeable hot and cold pr 
parts from bar and sheet It is a comprehensive and 
modern work, written by an expert, and treating _— on 
modern shop practice, processes, methods, machines, t 
and details. 


nd best Amencan practice in plumbing construction 














Rie: : “Their Construction 
and Use for the Modern 
Working of Sheet Metals 


By JOSEPH V. WOODWORTH. Octavo, 
384 pages, 505 ilustrations. Price, $3.00. 
] A practical treatise on the design, construction and use of 


. punches, t fixtures and devices, together with the man- 
mony gs yo should be used in the power ess, for the 
cheap and rapid ‘reduction of sheet metal parts and articles. The 


hardening and tem ane ne ape the classes of work 
—_ may be ae t ak “The tase the use of dies 

power press are fully treated. i ations show dies 
aa fixtures and metal working devices, the description of 
which are so clear and - mr: that all metal ‘working mechanics 
will be able to understand how to design, construct and use them. 








Punches, Dies and Tools 


for Manufacturing in 


resses 


By JOSEPH V. WOODWORTH. Octavo, 
483 pages, 702 illustrations. Price, $4.00. 

This work i is a companion to the author’ : elementary work 
entitled * Dies, Their Construction and Use." It does not go into 
the details of die making to the extent of the author's Previous 
book, but fren 0 comgumansive soview <b Ge Gale of operations 
care on by oremes — sok eames be termed an ency- 

making, die sinking, sheet 
ie and ee pes ial to tools, * gub-presses, devices and 
qudiasiens enpnennennee ‘of piercing, punching, cutting, bending, 
forming, sheet metal parts 
and also articles articles of other materials in machine tools, 


American Tool Making 
and Interchangeable 
Manufacturing 


By JOSEPH V. WOODWORTH. Octavo, 
535 pages, 601 illustrations. Price, $4.00. 

@ A complet tical treatise on the designing, constructing 

use ps Coaleéen of tools, fo, fixtures, on special 

appliances, sheet metal working processes, automatic mechanisms 


hu 











and | abor saving contrivances, together with their use in the lathe, 
milling machine, turret lathe, screw 4 pe 
press, drill, sub-press, drop hammer, etc., for the working of 


metals, the production of interchangeable machine parts and the 
manufacture of articles of metal. The treatment of each 

described illustrated is such as to enable any practical 
aunts ign, construct use special fixtures 
for rapid and accurate production of meta! parts interchangeably. 


Any of these books will 
be sent, postpaid, on re- 
ceipt of advertised price 


MUNN & CO. Inc., Publishers 
361 Broadway New York City 
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“STAR” kitchens 
or Power LATHES 
Suitable tor fine accurate work 
in the repair shop, garage, t 


room and machine shop 
; Send for Catalogue B 


SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y.,U.S.A. 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, O. 


The “BARNES” Positive Feed 







10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 





1999 Ruby Street 


SOUTH BEND 


LATHES * 


Screw Cutting 
9 to 13-inch Swing 
Power, Foot & Electric Drive [— ; 
Interesting Catalog Free io 


Rockford, Illinois 





This “Red Devil’’ Circular Glass 

Cutter No. 263 cuts perfect 

from 2 to 22" in window or piain 

I the ONLY practical 

circular hand glass cutter made. 

It’s a Red Devil. Vf your dealer 
irnish it, we will send one 


circ'es 





‘\ 














150 Chambers Street New York, N. Y. 


THREE MEASUREMENTS AT ONE 
SETTING WITHOUT DEDUCTING 





Be prepared to take 
neasurer side r depth; English and 
metr Hand rry r pocket, convenieut 






Get the = & S Vernier Caliper 


i valuable devic 
Price $3.50 with adjusting serew or $2.50 without. 


SCHUCHARDT & SCHUTTE, West Street Bidg., NEW YORK 





Solders and Soldering 


@ If you want a complete text book on Solders and 
the art of Soldering, giving practical, working re- 
cipes and formule: which can be used by metallurgist, 
the goldsmith, the silversmith, the jeweler, and the 
metal-worker in general, read the following Scientific 
imerican Supplements: 1112, 1384. 1841, 1610, 
1622, 1434, 1533; price 70 cents by mail 





@ Order from your newsdealer or from 


MUNN & COMPANY, Inc. 
Publishers 361 Broadway New York 


amen umm A 
ODELS fe CHICAGO MODEL WORKS 


HW 


INVENTOR 


light manufacturing dies and tools. 


G. SCHWARZ & CO., 123 Liberty St., N.Y. 


THE SCHWERDTLE STAMP CO. 
= STEEL STAMPS LETTERS & FIGURES. 
; BRIDGEPORT CONN 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Saves handling at less expense 
Manufactured by VOLNEY W. MASON & CO., Inc. 

Providence, R. 1., U.S. A. 

















We build models, do 


experimental work, 









ce WANTED speciatties. 20 years 


Tools and Special 






experience in makin Dies 
Expert work. Complete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 


412 So. Clinton Street; Chicago, Ill 


Dept. 2, 


Experimental & Model Work 
Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


Corliss Engines, Brewers 
and Bottlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street, 


Magical Apparatus 


Grand Book Catalog. Over 700 engravy- 
ings 25c. Parlor Tricks Catalog Free. 


MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


Print Your Own 


Milwaukee, Wis. 











ewspaper. Dress $5, Larger 

2 #18, Rotary $60. Save ney. Big profit printing 

for others, All easy, rules sent. Write factory for 

s10PR ul KESS CO., Meriden, Connecticut 


Upright Drills 


year, Dr. Alfred Wegener advanced several 
| arguments in favor of the predominance of 
| such a gas in the uppermost regions of the 
|earth’s atmosphere, probably identical 
with the coronium of the outermost en- 
velope of the solar atmosphere. Pending 
the establishment of such identity he pro- 
posed to call it “‘geocoronium.’’ Wegener 
assumes for this gas the atomic weight of 
Mendeléeff’s hypothetical light element, 
and computes its volume percentage at 
different levels in the atmosphere, ranging 
from 0.00058 per cent at the earth’s sur- 
face to 93 per cent at an altitude of 500 
kilometers (310 miles). 

Another objection to the krypton hypo- 
| thesis has recently been urged by T. W. 
Page (Proceedings Physical Society of 
London, April 15th, 1912), viz., the ab- 
| sence from the auroral spectrum of a con- 





spicuous yellow line, at 5871.12, in the 
spectrum of krypton. He has carried out a 
series of experiments to ascertain whether 
under any kind of electrical discharge the 
intensity of the yellow line in the spectrum 
of krypton is materially reduced as com- 
pared with that of the green line. He 


= | eoncludes that his experiments show ‘‘that 
"| the yellow line of krypton persists in about 


the same intensity as the green under 
widely varied conditions of stimulation.” 
Hence, the fact that the green auroral line 
occurs alone appears to show that it is not 
due to krypton. 


A Forest Service Circular on Gum 
Woods 


ULLETIN 103, issued by the United 

States Forest Service, is devoted to 
the distinguishing characteristics of the 
North American gum woods. The data 
eontained in this bulletin are to form a 
part of an elaborate work on all the princi- 
pal groups of native woods; the part per- 





taining to the gum woods is published now 
to make the information speedily available, 
while detailed descriptions of other groups 
lare being prepared. The importance of 
trustworthy information regarding the gum 
woods is evident from the fact that they 
represent the bulk of the available hard- 
woods in the Atlantic and Gulf States. 
The annual cut, which has doubled itself 
during the last four years, is certain to 
continue to increase very rapidly as the 
|other hardwood and pine supplies in the 
South decrease. 

The gum woods under consideration are 





the cotton gum (Nyssa aquatica), water 
gum (Nyssa black gum (Nyssa 
sylvatica), and sour gum (Nyssa ogeche). 
The names of these timbers in the market 
are often interchangeably and the 
materials are mixed in the mill and in the 


biflora ), 


used 
yard. For this reason it became necessary 
to determine microscopic distinctions of 
the four species. The analytical key pre- 
| pared for the identification of the different 
| species is based upon the gross and minute 
anatomy of the secondary wood of the 
mature stem. In addition to the key, 
descriptions are given of the different 
| woods and their elements, together with 
the geographical range of each species and 
|other useful information, including a list 
of common or trade names. These descrip- 
tions are followed by illustrations of typical 
| wood elements of this group and by table 
giving accurate measurements and com- 
parisons of length and width of the elements 
of each species, together with results of 
the specific gravity determinations of the 
air-dried wood. Accurate illustrations of 
the magnified transverse section of the 
four gum woods are shown, which will 
enable the layman with a little practice 
in examining woods with a hand lens to 
identify satisfactorily each species. 

When it is considered with what care 
these determinations and descriptions have 
been made, the large number of different 
samples of the same species examined, and 
the uniformity of the methods employed, 
it will be seen that this work is of real 
value and easily ranks among the best 
original work that has yet been aecom- 
plished by the purely technical offices of 
the Forest Service. The bulletin, though 
technical in its treatment, is written with 
a conciseness and a clearness that will be 
easily understood by the intelligent lay 
reader. 
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The United States Tire Company 
Believes Its Tires are the 
Lowest-Cost Tires 


in the World 


No other tires in the world are made under conditions so favor- 


able to the greatest possible tire durability. 


In rocther tires is there combined the’ tire knowledge, skill 
Y and experience of four corps of master tire builders. 
/\ 


In United States Tires only is the moterist protected by a four- 
factory ‘‘check’’ against defects of any and every kind. 


United States Tires offer you in a single tire a combination of 
the strengest features of four world-famous brands. 


Made in Clincher, Dunlop (straight 
side) and Quick Detachable Styles. 


Cost No More Than Other Kinds 


UNITED STATES TIRE COMPANY 
NEW YORK 





























QHow it is constructed, how much it 
THE IS will cost, is it practical from an archi 
tectural and engineering standpoint ? 
These and other important questions relating to the structure are discussed in a good, thorough, illustrated article published in 
Scientific American Supplement 1685. Price 10 cents by mail. Order from your newsdealer or from 


MUNN & COMPANY, Inc. Publishers | 
361 Broadway, New York 
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When the whistle 
blows and it's time to "wash 
up," be sure there's plenty of Old Dutch 

Cleanser in the wash-room. Nothing equals it for the hands. The fine particles cut 
all grime, greasy dirt and skin stains which soap cannot remove. It leaves the hands 
white and smooth. Takes the sticky scum from wash-bowls in a jiffy, makes cleaning 
everywhere doubly easy—and is absolutely indispensable for any and all uses in shop, 


ofhice and factory. 
MANY USES ON LARGE SIFTER-CAN 10c. Only one cleanser 


necessary when 
Tt ch Old Dutch is used 
Old Dutch: 









Supply 
on Hand 











Cleanser 2%.: 
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Everybody Can Now Afford 
Dr. Eliot’s Five-Foot Shelf of Books 


A New Popular Edition 


ing printing processes—devising new and more 
eficient methods of producing good books—and 
reducing costs here and there w hile raising the quality 


NOR several years we have been at work improv- 


of our produc 4 


lo accomplish this we called to our aid 
the ablest minds in the mechanical world. 


We were convinced that the cost of 
standard, well-made books could be de- 
creased, without sacrifice of high qual- 
ity, toa point where every man could 
afford to buy the best literature. 


We have succeeded in doing this by a 
development of efhciency in every line 
—by the adoption of time-saving and 
labor-saving methods, by production on 
a large scale, and by economical methods 
of distribution and sale. 

The first result of these improved 
methods is a popular edition of the 
Harvard Classics, commonly known as 
Dr. Eliot’s Five-Foot Shelf of Books. 


If you do not own the H 


everybody’s reach. 


Harvard Classics now is the 
time to obtain a set of the new Popular Edition at a 
price that puts this famous library of classics within 








Dr. Charles W. Eliot 


This new, 
every page, every word, that ts found in the expensive de 
luxe editions. 


professional men, 
mechanics—for readers who have no time to read a 
roomful of books to gain a clear perspective of the 
world’s thought and achievement. 


low-priced edition contains every chapter, 


It differs only in illustrations and bindings. 


It is printed from the same clear-cut 
plates that were used in printing the 
celebrated Cambridge Edition. 


The Popular Edition is well-made, 
handsomely and substantially bound, 
and is worthy of a place in any library. 


This Edition is Dr. Eliot’s Own Idea 


In publishing this edition of the Har- 
vard Classics we are carrying out Dr. 
Eliot’s idea of the place this library 
should permanently hold as an educa- 
tional influence. 


He intended the Harvard Classics for 
the millions of men and women who 
are busy doing the nation’s work — 
office men, farmers, salesmen, 


“The World’s Civilization on a Bookshelf” 


That is a sweeping statement—' ‘the world’s civil- 
ization on a bookshelf’’—to be used in describing 
a set of books. 

It is not our own phrase. One of the readers of 
the Harvard Classics used it in writing to us about 
the set 

But sweeping as it is, it is true in the sense in 
which he used it 

i-very powerful idea that has ever moved the 
human mind is to be found in these volumes. 

It is a collection of books that has no parallel in 
the history of literature, because it is the product of 
a pian to present, in the limits of a single bookshelf, 
a series of volumes which would show the complete 


development of the human intellect 


it is not merely a collection of g great books, printed 


P. F. Collier & Son, Inc. 


416 West 13th St, New York 


Publishers of Good Books 


SSA ae Sa ee 
> SFA, re a ¢ oy 28 SEM hs 
F} , > | is 2, i Be = rs 
a x. E ae om 
oe i es ee’ 


We want a few experienced special representatives in good localities to represent 
us in the distribution of the Popular Edition. Write direct @ our main office 
in New York, or apply personally to any branch office. 


in uniform binding, without coherence or system. 


Every part of the library bears a relation to every 
other part. 

Every book, play, or poem or article in the set zs 
complete in itself. It contains no unsatisfactory, chop- 
ped-up extracts. 

You may learn here, in one volume, Darwin’s 
epoch-making theory of evolution. Then, here are 
the finest examples of the Greek comedies, full of 
the genuine humor of a people dead two thousand 
years. Next the Arabian Nights, that eternal col- 
lection of never-old tales—and there are the subtle 
ideas of Descartes, the father of logic—the essays of 
Montaigne—the best books of the Bible, the Koran, 
and the sayings of Confucius—Adam Smith’ s famous 
*“ Wealth of Nations,’’ the foundation of the science 
of political economy—and there is Shakespeare, 


Goethe, Milton, Burns, the world’s great poets—the 
life-stories of the intellectual leaders of the human 
race, and— 

The table of contents alone would fill several 
pages. The best way to learn all about the set is to 
write now for our 


64-Page Book (Sent Free) 


This book describes the Harvard Classics, and 
gives Dr Eliot’s own official statement of the plan of 
the work. It is a beautifully printed little book, 
and is well worth reading. 

The coupon printed as a part of this advertisement 
is for your convenience. Just fill it out and mail 
it to us, and we will send the 64-page book by the 
next mail. 
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P. F. Collier & Son, Inc. 
416 West 13th Street, New York 


Please send to me by mail, frée of 
ray ESE aS a a charge, the 64-page book describing I he ' 2} 
‘e CP a de ae a Harvard Classics, Dr. Eliot’s Five-Foot ; 
5 op - Poni S - Be Shelf of Books. 
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